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CyroLocic examination of stomach 
washings as an aid in the diagnosis of 
gastric malignancy is an established 
procedure. However, the results of 
such examinations vary considerably 
and false negatives are very common. 
This is especially discouraging since 
carcinoma of the stomach is one of the 
most frequently encountered carcino- 
mas in both males and_ females 
(Einfalt?). At Michael Reese Hospital, 
173 carcinomas of the stomach were 
found among 1,330 necropsies (13%) 
on patients with carcinoma (Saphir 
Contrasting with its high incidence, the 
5-year survival rate is low, figures vary- 
ing from 2 to 7%. This discrepancy be- 
tween incidence and survival rate is 
due to the insidious course of the dis- 
eas’ with the relative insignificance of 
ear!y symptoms and lack of additional 
goo! diagnostic implements. Gastric 
analysis, roentgenographic examina- 
tion. and gastroscopy have been used 


for many years with varying results. 
When Papanicolaou’s method of exami- 
nation of gastric washings was reported 
it was hailed as a valuable addition in 
the detection of early gastric carci- 
noma. 

At the cytology laboratory of 
Michael Reese Hospit: al, our results 
until recently have been disappointing. 
Of 223 pi atients who had cytologic ex- 
amination of their gastric secretions, 
30 were found to have gastric carci- 
noma at surgery or necropsy. Only 
about 50% of these were correctly diag- 
nosed by cytologic study. After having 
tried various available methods with 
equally unsatisfactory results, we then 
adopted the method described by 
Raskin et al.’* and are finding the re- 
sults much more encouraging. 

A short resumé of various meth- 
ods now in use in gastric cytology will 
be given. Using the ‘advo- 
cated by Raskin. et al.’*, a case of carci- 
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noma of the stomach will be presented 
where, in addition to suggestive roent- 
genographic findings, the presence of 
malignant tumor cells in gastric wash- 
ings led to the surgical removal of the 
lesion. Grossly the lesion was quite 
characteristic of chronic peptic ulcer. 
Routine microscopic sections showed 
only a benign ulcer. However, when 
smears taken from the base of the ulcer 
disclosed cells similar to those found 
in the gastric washings, multiple sec- 
tions of the ulcer base were cut and 
a typical infiltrating adenocarcinoma 
was found. 

Malignant tumor cells in gastric se- 
cretions have been described since the 
end of the nineteenth century. One of 
the early “cytologists,” Marini*, studied 
the unstained sediment from gastric 
washings of 37 patients in an attempt to 
demonstrate cancer cells. In 32 of these 
he discovered carcinoma cells. As early 
as 1909 he stressed that “as soon as 
physicians will realize the importance 
of the cytologic examination of gastric 
secretion they will not have to wait 
to operate until the tumor is palpable 
and surgical operation is purposeless.” 

Despite the importance of these 
early observations little further was re- 
ported until 1947. At this time 
Papanicolaou and Cooper* investi- 
gated the gastric cytologic findings in 
137 patients with stomach lesions. They 
aspirated gastric secretions from fast- 
ing patients, mixed these secretions 
with an equal amount of 95% alcohol, 
centrifuged and then spread and fixed 
the sediment on slides which were 
stained according to the Papanicolaou 
method. Of the 27 patients who were 
later found to have malignancies, 10 
cases (37%) showed cancer cells. 

In 1948 Graham, Ulfelder and Green* 
reported on the cytologic findings in 
50 cases. Using material aspirated from 
the fasting stomach they identified ma- 
lignant tumor cells in 15 out of 24 
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cases (62.5%) with gastric carcinoma. 
Pollard et al.® in 1949 presented 4] 
cases with histologic evidence of neo- 
plasm; only 35% of these had positive 


cytologic findings and 65% were in- 
de finite or negative. Bryant, Craig and 
Pollard', also in 1949, obtained material 
from aspiration of the fasting stomach 

from gastric lavage of 74 patients 
with proved gastric carcinoma; malig- 
nant tumor cells were found in 33%, 16% 
had cells suspicious of carcinoma, and 
in 51% no tumor cells were found. 
Swarts et al? in 1950 presented the 
cytologic findings on 67 cases with gas- 
tric carcinoma; of these, 49% had ma- 
terial unsatisfactory for cytologic study. 
In the remaining cases the correct diag- 
nosis was made | in 44%. 

In 1950 work was started with the 
abrasive balloon. Paneo, Papanicolaou 
and Cooper* devised a tube with an 
attached balloon which was_ inflated 
after insertion into the stomach; suc- 
tion was applied for an hour and then 
the balloon was withdrawn. Sections 
were cut from fragments of 
which adhered to the balloon, and 
smears were made from the sediment 
of the centrifuged Ringer's solution 
into which the balloon was immersed 
after removal from the stomach. Seven- 
teen patients with proved gastric carci- 
noma were examined by this method. 
In the fragments of tissue adherent 
to the balloon, carcinoma cells were 
found in 53% of the cases. The ma- 
terial obtained by washing the balloon 
in Ringer's solution showed carcinoma 
cells in 82%. In addition, gastric wash- 
ings were examined. The latter dis- 
closed tumor cells in only 20%. 

Seybolt, Papanicolaou and Cooper” 
used various techniques in their stucies 
of exfoliative gastric cytology in 168 
cases with gastric neoplasm. When 
lavage with Ringer’s solution was om- 
ployed, 60% of the cases were ca'led 
positive, but when other methods w ere 
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positive. Several problems were noted: 
(1) In many cases cellular deteriora- 
tion was marked; however, the degen- 
eration was greatly lessened by pre- 
liminary lavage, and prompt fixation of 
the material with 95% alcohol. (2 ) Cell- 
ular material was scarce and simple 
aspiration seemed inadequate; lavage 
with Ringer's or saline appeared to in- 
crease the number of cells dislodged 
from the gastric mucosa. In 1957, 
Seybolt and Papanicolaou'® reported 
on further work with the abrasive bal- 
loon method: of 117 patients with gas- 
tric cancer, 77 cases (66%) were re- 
ported as positive for tumor cells and 
22 (19%) suspicious. One hundred 
fourteen of these 117 patients also had 
roentgenographic examinations of the 
stomach and 53 of these were reported 
to show definite evidence of malignancy. 
Combining both the roentgenographic 
and the cytology findings, Seybolt and 
Papanicolaou were able to diagnose 
gastric neoplasm in 88.7% of the pa- 
tients. 

Garret, Rath and Pareyma* compar- 
ing the lavage technique and the abra- 
sive balloon technique used both 
methods on 133 patients. They con- 
cluded that there appeared to be little 
or no difference in the quality of cellu- 
lar material obtained by both of these 
methods or in the percentage of carci- 
noma cases so detected. 

Schade" in 1958 examined the exfoli- 
ated cells obtained by the lavage 
method and reported ‘the following 
criteria for malignancy: an increased 
nuclear-cytoplasmic ratio, irregular cell 
borders, hyperchromatism, macronu- 
cleoli and clumping of nuclei. In 2 of 
his cases the gastric carcinoma, al- 
though measuring 5 by 7 cm., was 
confined to the mucosa and had not 
spread to the lymph nodes. In conclu- 
sion he stated, “gastric cellular ma- 
teria| reflects better than any other 
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method the pathologic processes of the 
entire gastric mucosa.” 

Of great interest have been the 
studies by Raskin et al. at the Univer- 
sity of Chicago. Using the method of 
gastric lavage (Raskin et al.’*), the 
stomach is washed with 700 ml. saline 
or Ringer's solution. All the fluid 
(with the exception of the fasting aspir- 
ation which is discarded) is then im- 
mediately centrifuged; the sediment 
is placed on slides and stained with 
Papanicolaou stain. Raskin, Kirsner 
and Palmer" in the past 3 years have 
examined a total of 830 patie nts with 
no cancer and 141 with gastric neo- 
plasms. In the group without cancer 
a false positive diagnosis was made 
in 4 cases (0.5%). In the group with 
a gastric neoplasm, 134 cases (95%) 
had malignant cells in the gastric 
washings. Using essentially the same 
method as Raskin, Moyer and Zeldis® 
studied the gastric w ashings of 78 pa- 


tients: 18 of these were found to have 
gastric malignancies. In this group 


there were 3 false negatives, including 
2 cases of linitis plastica and 2 false 
positives (Papanicolaou Group III). 
Raskin, Kirsner and Palmer'® stated 
that “exfoliative cytology when prop- 
erly used, ranks second only to direct 
biopsy of the lesion in accuracy and 
reliability in the diagnosis of cancer.” 


Case Report. A 78-year-old white man 
was admitted to Michael Reese Hospital with 
the complaint of epigastric pain of 2 months’ 
duration. The pain was midepigastric, boring, 
and occurred 15 to 20 minutes after meals, 
lasting usually 30 to 45 minutes. There was 
a total weight loss of 28 pounds in the year 
prior to admission. Pain of similar nature had 
been experienced 2 years prior to admission, 
but had not been as protracted as during the 
period of symptoms leading to the hospital 
admission. There was no history of nausea, 
vomiting, hematemesis or melena,. One month 
prior to admission a roentgenogram revealed 
a large ulcer of the lesser curvature of the 
stomach. The patient followed only a spor- 
adic ulcer regimen, and was admitted to the 
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Fig. 1.—Roentgenogram showing lesser curvature ulcer. 


Fig. 2—Tumor cells from gastric washings. Variation in the size of the cells with scanty 
cytoplasm and hyperchromatic nuclei. Papanicolaou preparation. ( < 450.) 


Fig. 3—Tumor cells from gastric washings. Note the irregularity of the cellular borders ond 
the very scanty amount of cytoplasm. Papanicolaou preparation. ( 450.) 


Fig. 4.—Resected portion of the stomach with ulceration. 


Fig. 5.—Postoperative direct smear from the base of the gastric ulceration. Cluster of biz irre 
cells with marked irregularity in the size of the cells. Papanicolaou preparation. ( 375 


NY 


hos 
I 2 the 
em 

4 
as] 
lat 

P g 
f 
( 
I 
t 


Kline and Becker: 


hospital because of his persistent symptoms. 

Physical examination was not remarkable, 
the only findings of significance being senile 
emphysema and a 2+ prostatic hypertrophy. 

The laboratory data on admission were as 
follows: hemoglobin 13.4 gm.%, the 
white cell count was 12,700 with a normal 
differential, and the urine was normal. Fast- 
ing blood sugar, blood urea nitrogen, total 
proteins and bromsulphophthalein, cephalin 
flocculation, and thymol turbidity were all 
within normal limits. Four stool specimens 
were negative for occult blood. Chest roent- 
genogram and studies of the colon and gall- 


was 


bladder were not remarkable. An upper 
gastrointestinal study demonstrated a lesser 
curvature ulcer with a deformed duodenal 


bulb. 

Gastric analysis revealed 30 ml. of fasting 
aspirate without free acid. Histamine stimu- 
lation also failed to evoke any free acid. 

Gastroscopic examination disclosed a large 
lesser curvature ulcer which was well de- 
marcated and surrounded by a superficial 
gastritis. At the junction of the inferior mar- 
gin of the ulcer crater and the anterior wall, 
the mucosa seemed to be piled up, and gave 
the impression of early polypoid formation. 

Because of the patient’s age and the disap- 
pearance of pain after 72 hours of a rigid 
ulcer regimen, it was decided to continue 
conservative management for a period of 2 
weeks. During this period, three aspirations 
of the stomach were performed for cytologi- 
cal examination. The first specimen was re- 
ported as negative, but the second and third 
were considered highly suspicious of malig- 
nancy. 

During this 2-week period the patient 
gained 6 pounds, was completely free of pain, 
and continued to have stools negative for 
occult blood. A repeat stomach roentgeno- 
gram at this time was interpreted as demon- 
strating some healing, and on radiographic 
grounds was felt to be a_ benign lesion. 

In view of the favorable course continued 
conservative treatment was carried out. A 
fourth cytological study was now performed 
and this was again considered to be highly 
Suspicious of malignancy. Because of this, 
the patient was regastroscoped but the ulcer 
crater appeared distinctly smaller, well de- 
marcated, with the surrounding areas of gas- 
tritis appreciably improved. In addition, the 
Previously noted polypoid change was not 
appirent during this examination. The patient 
was taken directly to fluoroscopy where a 
barium study again revealed the lesser curva- 
ture ulcer. This time the fluoroscopist was 
impressed by the rigidity of the lesser curva- 
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ture. Spot films taken of this area revealed 
that the ulcer crater had not undergone 
healing and a review of all available films up 
to this time actually did not demonstrate 
any true decrease in the radiographic ap- 
pearance of the lesion. 

After considering all of the available evi- 
dence, and especially the constant cytologic 
findings, surgical exploration was decided 
upon. Since admission to the hospital the 
patient had gained a total of 12 pounds. 

At surgery, the lesion was readily identified 
on the lesser curvature of the stomach and 
was considered to be benign on gross exami- 
nation. A Billroth II gastric resection with 
an anterior antecolic gastrojejunostomy was 
performed. The spleen and liver demonstrated 
no evidence of malignancy, and no regional 
lymph nodes were found. 

To repeat, gastric washings were done on 
this patient on 4 different occasions. The 
method of obtaining the gastric material was 
that recommended by Raskin et al.!2. In 3 
of these specimens, cells highly suspicious 
of carcinoma were found. On repeated roent- 
genographic examinations the ulcer appeared 
to become somewhat smaller. However, be- 
cause of the repeated findings of cells highly 
suspicious of tumor in the stomach washings 
and aided by additional Roentgen-ray find- 
ings of what appeared to be rigid folds ad- 
jacent to the ulcer, the patient was operated 
upon, 

Before the stomach was opened a slight re- 
traction of the stomach in the region of the 
lesser curvature was noted. A partial gas- 
trectomy was performed and the specimen 
handed to the pathologist. When the stomach 
was opened a seemingly very characteristic 
peptic ulcer was found, measuring 1.5 « 2 
cm. in greatest diameter. The mucosal folds 
around the ulcer were soft and easily movable. 
Even the mucosal border up to the ulcer 
defect was not attached to the submucosa. 
There was no gross evidence of malignancy. 
Smears from the surface of the ulcer were 
taken for cytologic studies. Four small blocks 
were taken from portions of the ulcer and 
submitted to histologic studies. When micro- 
scopic sections of these 4 blocks were ex- 
amined, a moderate chronic inflammation and 
the characteristic “dead” zone of the ulcer 
base were seen. There was no evidence of 
tumor. However, when the smears which 
were taken from the surface of the ulcer and 
stained according to the Papanicolaou meth- 
od were examined, cells were found which 
were similar to those seen in the original 
stomach washings and which were called 
“highly suspicious of carcinoma.” The cells 
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were somewhat enlarged with irregular bord- 
ers and with a marked increase in the nuclear- 
cytoplasmic ratio. The nuclei were hyper- 
chromatic and often an acidophilic nucleolus 
was present. Because of these findings the 
entire remaining ulcer was now submitted 
to further histologic studies and numerous 
sections were cut. In one area at the depth 
of the ulcer typical adenocarcinomatous 
structures were encountered, involving not 
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the patient is well, has no gastrointestinal 
symptoms, and has gained 6 pounds mor 
than his preoperative weight. 


Discussion. The problems in the 
management of similar patients occur 
time after time in numerous cases 
whether the patients are treated by 
internists or surgeons, or both. Does 


Fig. 6.—Postoperative direct smear from the base of the gastric ulceration. Tumor cells with 
Pp 


marked increase in the nuclear-cytoplasmic ratio, and increase in chromatin material. 
Papanicolaou preparation. 


tion in size of the individual cells. 


Varia- 
( 450.) 


Fig. 7.—Histologic section through the area of gastric ulceration showing an_ infiltrating 


adenocarcinoma. 


only the submucosa but also infiltrating the 
adjacent portion of the muscular coat. There 
were numerous atypical glandular structures 
lined by dark hyperchromatic cells with ir- 
regular nuclei showing varying numbers of 
atypical mitoses. Small foci in one adjacent 
lymphoid structure were involved by the 
carcinoma. A moderate localized peritoneal 
fibrosis was also found. 

The patient had an uneventful postopera- 
tive course, and was discharged on the 14th 
postoperative day. At the time of this report, 


Iron hematoxylin-eosin preparation. 


(x 60.) 


the patient have a benign gastric ulcer 
or does the patient have a gastric car- 
cinoma? Should the patient be treated 
conservatively or should a laparotomy 
be performed? These and other ques- 
tions have long plagued the physician. 

Our patient had a history of epi- 
gastric pain and weight loss. A large 
ulcer was seen on the lesser curvature 
of the stomach which at first showed 
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some evidence of healing. The ulcer 
on roentgenographic study seemed to 
become smaller, but mucosal folds ap- 
peared rigid. Gastric cytology showed 
highly suspicious cells. After 2 weeks 
of conservative therapy a partial gas- 
tric resection was performed principal- 
ly because of the continuous findings 
of cells highly suspicious of carcinoma 
in the gastric washings and the previ- 
ously mentioned fluoroscopic findings. 

The surgical specimen was described 
as consisting of a portion of the stom- 
ach in which an ulcer measuring 2 cm. 
in diameter was present along the 
lesser curvature. The ulcer measured 
approximately 1 cm. at its deepest 
0int. The mucosa was relatively freely 
movable. The ulcer extended through 
the muscular layers. The serosal sur- 
face disclosed localized dense fibrous 
adhesions. Only repeated microscopic 
examination showed superficial adeno- 
carcinoma with secondary ulceration; 
there was a metastasis in a single small 
intramural gastric lymph node. 

From the fact that carcinoma was 
found only at the base of the ulcer 
and not at the periphery, it seems per- 
fectly clear that this was a primary 
carcinoma with secondary ulceration. 
It can readily be assumed that the 
original carcinoma, under the influence 
of the gastric secretions, became super- 
ficially destroyed and formed an ulcer. 
Carcinoma was, or course, still present 
at the base of the ulcer and infiltrated 
the deeper portion of the stomach. 
When the malignant growth again be- 
came level with the adjacent mucosa, 
it again became necrotic and ulcerated. 
This concept explains why carcinoma- 
tous structures were present only at the 
ulcer base and not at the periphery of 
the ulcer. 

This case is of special interest be- 
cause grossly, although the area of ul- 
ceration was clearly visible, the carci- 
noma could not be recognized. Yet 
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cells of the tumor must have exfoliated 
and were detected and recognized 
abnormal in the gastric washings. 

Papanicolaou and Cooper* described 
one patient who had a gastric ulcer. 
By roentgenographic and gross exami- 
nation the lesion was thought to be 
benign although gastric cytology had 
shown malignant cells. Only by micro- 
scopic study cancer was seen in a 
portion of the ulcer. 

Graham, Ulfelder and Green‘ de- 
scribed 2 patients with epigastric pain 
and weight loss. At roentgenographic 
examination one patient showed spasm 
of the antrum and the other showed 
an ulcerative lesion in the upper 
stomach. Histologic examination of the 
stomach of the first patient disclosed 
a gastric ulcer with multiple foci of 
carcinoma and with invasion into the 
muscularis mucosae and nerve sheaths. 
The second patient revealed an ulcer 
with one area of an early carcinoma at 
the periphery. 

These few cases and our case not 
only illustrate the value of gastric cytol- 
ogy, but indicate that in some instances 
the diagnosis of gastric carcinoma 
would have been entirely missed had 
it not been for a cytologic examina- 
tion of stomach washings. It is a rela- 
tively simple procedure, and yet one 
that can be extremely informative. If 
more gastric cy tologic examinations 
were performed on patients with vague 
abdominal symptoms or with ulcers, or 
with both, the survival rate of patients 
with gastric carcinoma may be greatly 
improved. 

Summary. A review of the progress 
made in gastric cytology is presented 
with some discussion of the various 
procedures in use. 

A patient with gastric ulceration is 
presented in which cytological exami- 
nation proved not only vital to the 
clinician in selecting surgical therapy, 
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but was of great value to the patholo- This and several other cases from the 
gist in the taking of histologic sections. _ literature are discussed to illustrate the 
A small carcinoma was found which at — importance of gastric cytology in earl) 
first had escaped histologic detection. cancer diagnosis. 
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SUMMARIO IN INTERLINGUA 
Cytologia Gastric e le Precoce Diagnose de Cancere 


Es revistate le progressos effectuate in le cytologia gastric, con attention 
prestate al varie technicas currentemente in uso. 

Es presentate le caso de un patiente con ulceration gastric in que le examine 
cytologic esseva non solmente de valor irreimplaciabile ab le puncto de vista 
del clinico in le selection del the rapia chirurgic a applicar sed etiam de grande 
signification ab le puncto de vista del pathologo pro le obtention del sectiones 
histologic. Esseva trovate un micre carcinoma que initialmente habeva escappate 
al detection histologic. Iste caso e plure alteres ab le litteratura es discutite pro 
illustrar le importantia del cytologia gastric in le precoce diagnose de cancere. 
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THE CONTINUOUS ASSOCIATION OF POVERTY WITH INTENSITY 
OF RHEUMATIC MANIFESTATIONS® 


By F. Cospurn, M.D. 


ASSOCIATE PROFESSOR OF 
METROPOLITAN HOSPITAL, 


ArreNTION has recently been called 


to the close association between the 


incidence of rheumatic fever, family 
income and the children’s diet (Co- 
burn®). It was pointed out that (a) 
in Chicago some families, living in 
poor tenements, made more money, 
ate better and subsequently had a 
lower incidence of clinically detectable 
rheumatic fever; (b) in contrast, other 
families in a contiguous poor district 
of the same city lived on exceptionally 
low incomes, had ink idequate diets and 
experienced a high incidence of rheu- 
matic fever (Coburn’). In New York 
similar findings were made by Wilson, 
Lim and Birch**, who pointed out: 
“It would appear that the environ- 
mental status is an influential factor 
in the risk of recurrences. The decline 
in recurrence rates coincided with the 
improvement in socioeconomic status, 
particularly during the period 1952- 
1956.” Discussing prognosis in Detroit 
rather than incidence, Johnston con- 
cluded in 1956: “The outcome in rheu- 
matic fever is influenced by the nutri- 
tional state". Whereas Wilson, Lim 
and Birch®**® found in New York that 
there was a_ statistically significant 
downward trend, with a slope of 

(4% per year, in annual recurrence 
rates from 1937 to 1956, this decline 
| not occur in the poorest environ- 
mental group. Our current observations 
i New York City for the period 1957- 
1960 not only confirm this finding, but 
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even demonstrate that rheumatic fever 
may still manifest great intensity 
among migrant New York families liv- 
ing in extreme poverty. The purpose 
of this paper is to present findings on 
two New York City slum children who 
in 1959 developed early and late, florid 
rheumatic manifestations. 

CLINICAL SUMMARY. The first patient, 
a Puerto Rican girl, D.M.R., had pan- 
carditis and died within 24 hours of 
the onset of cardiac manifestations. No 
clinical made and no 
anti-rheumatic drugs were given. Like 
children in preceding generations of 
New York immigrants who lived in 
poverty, as for example the writer's 
first rheumatic patient who died in 
1927 (Pappenheimer and Von Glahn**), 
she had had a fulminating attack with 
coronary panarteritis. D.M.R. lived in 
extreme poverty, died during the first 
cycle of her initial rheumatic attack, 
and at necropsy showed widespread 
inflammatory, rheumatic lesions of 
brief duration. The second patient, a 
Puerto Rican boy, A.R., also lived in 
poverty. At age 13 his rheumatic at- 
tack was characterized by many rheu- 
matic manifestations which persisted 
and exacerbated over a period of 
least 6 months before his disease ac- 
tivity subsided. In the course of this 
polycy clic attack, A.R. developed in 
rapid succession five crops of subcuta- 
neous nodules. 
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Case Reports. case 1. Patient D.M.R. A. other functions were all performed in 
Social History. This Puerto Rican girl, age 5, a single room of approximately 12 « 18 fee! 


her mother and one-year old brother lived Father, mother and patient had all been 
in a one room apartment of a tenement house born and raised in the outskirts of a small 
near Broadway on the west side of mid- town, Cayabo, in a rural area of Puerto Rico 


Manhattan. There was one window; the filth There the mother had worked for $20.00 a 
was extreme; cooking, washing, sleeping and month and the father for $40.00 a month. 


Fig. la—Several inflamed chordae tendineae, showing marked swelling of the endocardium 
with intense leukocytic infiltration. 
1b.—Higher magnification showing the great concentration of leukocytes. The round sub- 
endothelial object is probably a deposition of fibrinoid material. 
le.—Higher magnification showing the marked subendothelial edema, probably 
of only a few hours duration. 
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The parents became separated, and the 
mother and patient moved to New York in 
1957. The patient was born at home without 
medical assistance, was breast fed, and _ re- 
ceived no advice on feeding during the first 
2 years of life. 

Since moving to New York, the patient, her 
mother and small brother have all had many 
diseases of childhood including frequent 
“colds.” The patient was treated at New 
York’s Metropolitan Hospital on numerous 
occasions and the brother, age one and a 
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in the last century for a few families have 
been converted into one room apartments and 
now frequently contain as many as 8 and 
occasionally more persons per room, Over- 
crowding is as striking as in the years of 
1930-1935 during the severe financial de- 
pression. 

B. Early Histological Changes. There were 
extensive lesions, which are so characteristic 
of acute rheumatic pancarditis that they need 
not be illustrated nor described in detail. 
These include: 


Fic. 2a.—Coronary artery of medium size with verrucous endarteritis extending into the lumen. 

This inflammatory reaction is perhaps of several days’ duration because it shows early fibrosis. 

2b.—Higher magnification of a section of this vessel wall demonstrating the intensity of focal 
destruction and showing clearly the disruption of the internal elastic lamella. 


half, attends the Clinic at Roosevelt Hospital. 

Ever since arrival in New York, the pa- 
tient’s mother has received Welfare funds 
as her only source of support. She has done 
no work but has been given $84.00 twice a 
month, of which she pays $39.00 twice a 
month for rent. She has approximately $90.00 
monthly for clothing, feeding, and other 
items. The children seem to have experienced 
no obvious nutritional disturbances and _ to 
have had enough to eat. They have always 
hal a warm, steam heated room to live in, 
but at no time have they escaped from 
squalor. Their “one room apartment” is typi- 
cal of those occupied by many Puerto Rican 
fainilies. New York City buildings constructed 


1. Typical myocarditis of probably 10 to 
14 days’ duration. Characteristic Aschoff 
nodule formations centered around fibrinoid 
degeneration of collagen fibrils in the myo- 
cardium were widely distributed throughout 
the heart muscle. 

2. Typical acute inflammatory reaction of 
the pericardium, containing focal areas of 
fibrinoid necrosis. This pericarditis was of 
recent onset. 

3. Mural endocarditis of left atrium show- 
ing early edema, probably of only a few hours 
duration. The verrucae had formed so recently 
that they could not be seen grossly. 

4. Characteristic early Aschoff nodule for- 
mations around coronary artery with recent 
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Fig. 3a.—Large coronary artery with an early, extensive acute inflammatory process. 
3b.—Higher magnification of a section of the vessel wall demonstrating the degree of acute 
endarteritis with elevation of the endothelium and marked swelling of the intima. 


Fig. 4a.—Small coronary artery with thrombosis and perivascular infiltration. 
4b.—Higher magnification of this vessel showing that the occluding fibrin-like mass extends 
from the injured vessel wall; that is, a verrucous endarteritis. 
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tongue-like projections of hyalin intimal ma- 
terial protruding into lumen of the vessel. 

In addition to well recognized 
“specific” changes, there were fresh, intense 
inflammatory reactions and extensive lesions 
in the coronary arteries, including large, 
medium and small ones. These changes are 
shown in Figs. 1, 2, 3 and 4. 


CASE 2. PATIENT A.R. A, 


these 


Social History. 
This Puerto Rican boy, age 13, was born in 
a City Hospital, September 9, 1946, a few 
months after the parents arrived in New 
York. There were then 5 older children, and 
subsequently 5 younger children were born, 
altogether 7 bovs and 6 girls. Prior to 1946. 
the family lived on a small farm in Cabo 
Rojo, near Mayaguez, Puerto Rico. Both par- 
ents came to New York and worked before 
the older children migrated. The parents 
became separated; the father disappeared 
soon after the last pregnancy, twin boys. 
The family has lived on “Welfare” funds 
for 12 vears; full assistance began 5 years 
avo, shortly before the father left home. First, 
the family received a check of $36.00, then 
$63.00 monthly, now a check for $135.00° 
every two weeks for this group of 12 
The mother and nine of the 11 children 
live on 109th Street, one block east of Park 
Avenue, in a 5-room flat. There are 2 bed- 
rooms in use, a living room and a kitchen; 
one room has no heat and is used for storage. 
The family has always lived in the same 
building. The patient’s flat is on the fourth 
floor in a deteriorated, walk-up tenement. It 
heated, dry and hot during the 
winter months. The children have been man- 
aged by the mother since the father’s disap- 
pearance some 5 vears ago. Although living 
in filth, the family does not lack heat, cloth- 
ing or food. One daughter, who is working, 
ntributed $15.00 weekly to her mother for 
the household. The rental for the apartment is 
$46.00 twice a month, charges for electricity 
d gas are extra. The mother spends about 
$10.00 a week to feed 10. Although living 
squalor, the family has a television (a 
and a radio. There has 
en no obvious lack of food and no known 
tritional disturbance. Living quarters are 
ical of New York’s poorest slums. 
B. Late Gross Clinical Lesions. Most of 
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the lesions were on bony prominences iden- 
tical with those of patient, W.S., illustrated by 
Cheadle in the frontispiece of his classic of 
the last century®. In addition to being sym- 
metrically distributed, the five crops of 
nodules in A.R. evolved progressively down- 
ward from the head to the knees. These 
their anatomical locations, the tem- 
poral relations of each crop and their asso- 
ciation with nerve distribution are shown in 
5. 

The clinical history of this 1959 New York 
patient is probably similar to many under- 
privileged, poorly fed 1889 London chil- 
dren Cheadle’s care. Whereas the 
first patient illustrates the most intense, lethal, 
microscopic, exudative lesions occurring early 
in the rheumatic attack, the second patient 
shows the extensiveness of proliferative le- 
sions that may occur late in the rheumatic 
attack. As poverty decreases, the lesions il- 
lustrated above become relatively rare. In 
fact, in those countries or cities where the 
standard of living has risen sharply the inci- 
and of rheumatic fever ap- 
pear to have declined. For example, in Eng- 
land the downward trend described prior 
to 1939 (Glover?!, Knowelden?7) became 
precipitous during World War II and has 
continued progressively (Conybeare!’, Cox 
and Schlesinger™). Furthermore. the 1959 
Report of the Chief Medical Officer of the 
British Ministry of Health points out that 
streptococcal prophylaxis was not recom- 
until 1957 and is not yet widely 
practiced!, Likewise in the United States 
there has been a. statistically significant 
downtrend in recurrence rates (Wilson, 
Lim and Birch®*), a decrease in incidence 
of first attacks (Robinson®?) and in severity 
(Bland? ). Observations on the fall in mortal- 
ity have been summarized by Paul?%. In 
contrast to certain cities of the United States, 
rheumatic fever remains prevalent and in- 
tense among low income groups in Mexico 
(Chavez Rivera, Ponce de Leon and Robles 
Gilt) and Santiago (Vaisman et al.3*). 
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When in 1942 the decline of rheumatic 
fever morbidity rates had become striking 
in the British Isles, Glover was unable to 


determine whether “the streptococcus is less 
virulent” or whether “man is less likely to 


» helpmate and by parlaying her pregnancies to 


living children, the mother of this family has won an award of an annuity amounting to 


780.00 for 1960! 


To purchase such an annuity at her age would cost $82,000.00. To 


te the matter differently, if an average, college salary were entirely allocated to the purchase 
an annuity, this “Welfare” gift could be equaled only if the teacher began earning an 


demic salary 


nuity Association. ) 


at age 16! (Information kindly supplied by the Teachers Insurance and 
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Fig. 5.—Patient A.R., male, 13 yrs., in first attack of rheumatic fever, September, 1959, to 
February, 1960, showing sequential development of 5 crops of subcutaneous nodules, sym- 
metrically distrubted. 


exhibit the rheumatic reaction to this infec- 
tion than he was’22. It is with these two 
possibilities that our investigations have been 
concerned. It is obvious that the full signifi- 
cance of strain differences in hemolytic strep- 
tococcus cannot be finally evaluated until one 
or more bacterial antigenic determinants of 
rheumatic fever are detected. Nevertheless, 
this study shows that at least some strains 
were antigenically highly “effective” in New 
York during 1959 as evidenced by the florid 
theumatic manifestations, both in the “quick 


and the dead” of the poorest families living 
in slum areas on Welfare funds. 


BACTERIOLOGIC AND SEROLOGIC FIND- 


incs. What is the answer to Glovers 
question? Has the bacterium or the 
host changed? Or have both been 
modified? Cyclical variations in group 
A hemolytic streptococcus are to be ex- 
pected and cannot be ruled out. 
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Furthermore, since the “rheumatogenic 
factor” of streptococcus is undefined, 
there is no assay to determine whether 
pharyngeal infections of 1959-1960 are 
as “rheumatogenic” as those of 1929- 
1946. It is possible, however, to identify 
the prevalent serologic types and to 
measure their capacity to induce anti- 
body formation in man. For the pur- 
pose of this study, throat cultures were 
made at frequent intervals from 255 
Outpatient children of 80 rheumatic 
families, and group A_ streptococci 
were typed serologically. Furthermore, 
antistreptolysin O serum levels of pa- 
tients who became infected were de- 
termined. The findings are summarized 
in Tables 1 and 2. None of these pa- 
tients received any anti-bacterial pro- 
phylaxis; antibiotics were administered 
only for suppurative infections. So far 
as is known the throat cultures and 
antibody responses were not modified 
by treatment or prophylaxis. 


TABLE 2. 
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TABLE 1.-GROUP A) STREPTOCOCCAL 
TYPES IN THROAT CULTURES OF QUIES- 
CENT RHEUMATIC FEVER CHILDREN 


Serologic Number 
Types Positive 

l 6 

2 17 

3 1 

18 

5 

6 22 

8 2 

12 23 

] 

IS 14 

19 

22 [2 

26 

28 "5 

33 13 

39 14 

42 8 
Number Typed . 140 
Untypable Group A* 
Total Cultures 1,819 


*These untypable strains were organisms carried 
in the throat, but probably not associated with 
acute infections 


ANTISTREPTOLYSIN O TITERS OF QUIESCENT RHEUMATIC SUBJECTS 


FOLLOWING STREPTOCOCCAL THROAT INFECTIONS 


Units ASO 
Patient 1958 
625 
C.D. 2.500 
1,250 
500 
G.A. 500 
HK. 2,500 
L.W. 250 
LJ. 250 
L.L. 1,250 
M.C. 625 
M.J. 250 
833 
R.B. 500 
R.D. 250 
R.V.r 333 
R.V.c 625 
R.V.y 2,500 
S.G. 625 
S.B. 1,250 
V.A. 833 
Z.H. 1,250 
Total Patients . . 21 
Mean Units . . 929 


Units ASO 


Patient 1959 
CE. 333 
C.L. 833 
C.D. 2,500 
G.R. 625 
G.D. 500 
625 
L.L. 833 
L.N. 250 
333 
Mc.R. 250 
M.J. 625 
R.M. 1,250 
R.Vil. 833 
R. Vic. 625 
V.F. 833 
V.A. 625 
ZH. 250 
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It is seen from Table 1 that many 
types of group A hemolytic § stre pto- 
coccus were prevalent. 
were comparable to the years 1926- 
1931 and 1932-1937 when throat in- 
fections were endemic (Coburn and 
Pauli'**). However, no organisms 
were recovered of types 26 or of types 
3, 17, and 19 which had induced epi- 
demics of scarlet fever followed by 
rheumatic fever in civilian (Coburn 
and Pauli’*) and, during World War 
II, in U.S. Navy populations (Coburn 
and Young"). 

Table 2 shows that the infecting 
strains induced marked elevation in 
titers of the only antibody determined. 
The levels of antistre ptoly sin O reached 
were higher than had been first® ob- 
served during the years 1928-1931 and 
1932-1935 in pi atients who developed 
severe or prolonged attacks of 
rheumatic fever, or both (Coburn and 
Pauli!*"*). On the other hand, no 
scarlatinal rash could be detected 
any patient. Whether this was due to 
low production of erythrogenic toxin 
by the prevalent strains of hemolytic 
streptococcus or to a change in tissue 
reactivity in the present gene ration of 


New York children or to both, is un- 
known. 
THE SIGNIFICANCE OF POVERTY. There 


have been many explanations of the 
role of Poy nton’s*! poor “microclimate” 
in the genesis of the rheumatic state, 
and some (for example, dampness ) 
have been discarded. In New York 
City, underprivileged children are 
prone to contract group A streptococcal 
infections of the upper respiratory 
tract, and they manifest great tendency 
to react with rheumatic manifestations. 
Since New York children of the upper 
economic status have also long been 
known to contact scarlet fever and the 


*These were the first human sera to be tested for their antistreptolysin content. 
Edgar W. 
Surrey, England (See British Journal of Experimental Pathology, 


was done in collaboration with Dr. 
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many sequelae of streptococcal infec 
tions prior to 1936 without developing 
rheumatic fever, it has seemed unlikely 
that the incidence of streptococcal in 
fections was the sole significant factor 
Of greater interest to us in recent years 
has been the response of the host, that 
is, his susceptibility to the rheumatic 
type of reaction. In studying the rheu- 
matic subject's environmental factors, 
it became evident that unbalanced diets 
accompany poverty and. that poor nu- 
trition may play a role in the genesis 
of the rheumatic state (Coburn and 
Moore''). Earlier observers al- 
ready pointed out that there may be 
an association between the de velop: 
ment of rheumatic fever and faulty 
nutrition in children (Coburn*, Jack- 
son et al.2*, Peete*®, Wallis*', Warner, 
Winterton and Clark"). 

Most recently Brock, in defining the 
role of “Nature and Nurture in the 
Aetiology of Human Disease,” has dia- 
grammed relationships between geno- 
type and environment in the develop- 
ment of disease*. He places food at the 
top of his list of basic health promot- 
ing factors in the environment. The 
role of nutrition as a conditioning fac- 
tor in rheumatic fever was summarized 
by Johnston in 1956°°. In an analysis 
of rheumatic fever children followed 
as long as 26 years, he concludes that: 
“The outcome in rheumatic fever is 
influenced by the nutritional state. 
There is a high correlation between a 
favorable outcome and an advantageous 
channel on the Wetzel grid. Metabolic 
studies bring out the existence of defi- 
cits in nitrogen and calcium as judged 
by the high retention of these sub- 
stances with flat or declining weight 
curves. Moreover, several investigators 
working in different cities have pointed 
out the lack of growth and development 
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in rheumatic children (Higgins, Hyde 
and Malsch**, Kahn**). 
Discussion. Our findings have con- 
sistently indicated a statistically signifi- 
cant relation between income, diet and 
rheumatic susceptibility’. In Chicago 
it was observed that in an area in- 
habited by Caucasians, who enjoyed 
increased incomes and more expensive 
foods, rheumatic fever almost became 
absent. This was true not only for re- 
currences but also for first attacks in 
this District where no anti-bacterial 
agents were administered prophylac- 
tically. In contrast, severe rheumatic 
fever continued to occur in a neighbor- 
ing District of Chicago, which was in- 
habited largely by a Migrant Negro 
population from the South who lived 
in poverty and had poor diets 
(Coburn? ). Moreover, in New York 
City where the writer had obserevd in 
1926-1942 severe rheumatic fever 
among underprivileged Caucasian chil- 
dren living in poverty, including 
chiefly Italians, Jewish and Irish fam- 
ilies*, it was noted that a striking 
change had occurred by 1956. Rheu- 
matic fever, as recognized clinically, 
had become a relatively rare disease 
among all ethnic groups of European 
origin. Coincident with their marked 
increase in income, second generation 
families had “graduated” from the rheu- 
matic population to be replaced by 
migrants from Puerto Rico (Coburn’® ). 
How improper diets and metabolic 
imbalances may affect tissue reactivity 
has not been determined. However, 
it has long been recognized that the 
primary tissue change at the onset of 
\'minating rheumatic fever is an al- 
ition of vascular permeability. First, 
| appears that endothelial cells of 
1 mbranes lose impermeability. Their 
¢pacity to contain fluids and erythro- 
©\'cs within normal boundaries is de- 
cased. Secondarily, there occurs the 


osition of “fibrinoid material” ac- 
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companied by leukocytic infiltration. 
Patient D.M.R. de ‘veloped hemorrhages 
into the skin of both legs and at nec- 
ropsy showed central hemorrhagic 
necrosis of the liver, as well as extrav- 
asation of red cells into lung alveoli, 
the initial endothelial swelling (edema ) 
of the mitral valve, left atrium and 
tendineae chordae, as well as injury to 
the endothelium of coronary arteries 
followed by leukocytic infiltration and 
rapid de ‘struction of the entire coro- 
nary vessel wall. 

When Cheadle published his clin- 
ical treatise on the rheumatic state’, 
he was dealing with a widespread dis- 
ease common in the free hospitals of 
London and also in private practice. 
For example, Cheadle’s Great Or- 
mond Street Hospital for Sick Children 
wards (Cox and Schlesinger’), the 
percentage of medical patients ad- 
mitted in 1889 with rheumatic fever 
was 15.7%, and the mortality among 
the rheumatic fever patients was 7.4%. 
Forty years later rheumatic fever had 
become relatively rare in private prac- 
tice, both in London and New York, 
but was still a leading cause of admis- 
sion to free hospitals as well as of 
death in childhood. In November, 1929, 
a visit to Great Ormond Street re- 
vealed that more beds were devoted to 
rheumatic fever than to any other dis- 
ease. However, on a return visit to 
London in November, 1956, one found 
that rheumatic fever had become a 
relatively rare and mild _ disease. 
Glover attributed this to increased in- 
comes and Daniel concluded: “The in- 
dependent variables which have been 
considered are of broad scope, and 
exactly how they affect incidence it is 
not possible to say. Net income, for 
instance, may be related to the disease 
because it limits the consumption of 
certain foodstuffs, or because it de- 
termines the adequacy of clothing or 
heating. New and detailed enquiries 
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would be necessary to isolate the spe- 
cific factors involved”°. In respect to 
these “enquiries,” Glover has empha- 
sized the improved nutrition for school 
children that accompanied World War 
Il in Great Britain**. Whether faulty 
nutrition is the “specific factor” remains 
to be determined. Nevertheless, the cir- 
cumstantial evidence suggests this may 
be true in Chicago and in New York 
where Wilson et al. have found that: 
(a) the percentage of rheumatic pa- 
tients in the “poorest socioeconomic 
group” has decreased; (b) there has 
been a striking decrease in the inci- 
dence of rheumatic fever in those who 
have moved out of this group; (c) 
the decrease in incidence among the 
poorest was only one-tenth that of the 
best socioeconomic group. Our current 
clinical observations confirm the find- 
ings of Wilson in New York and our 
diet studies are in accord with the 
observation on the importance of im- 
proved nutrition made by Glover in 
London. The 2 cases presented above 
demonstrate that rheumatic fever is 
still florid in New York families living 
in extreme poverty. 

Summary. Whereas susceptibility to 
rheumatic fever appears to have de- 
creased in many countries as the stand- 
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ard of living has increased, the disease 
process is still able to manifest itself 
with great intensity in New York City, 
especially among the most underpriv- 
ileged groups. 

Two patients are presented with 
florid rheumatic fever, illustrating great 
chronicity and extreme intensity. Both 
the widespread distribution of late 
subcutaneous nodules and of early ful- 
minating, exudative lesions, for ex- 
ample, pancarditis with panarteritis of 
the coronary vessels, occurred in indi- 
gent Puerto Rican families. 

The close association of rheumatic 
fever with poverty and of the escape 
from rheumatic fever susceptibility 
with increased income is re-emphasized. 

That some strains of group A strep- 
tococcus serve as the precipitating fac- 
tor is well recognized. However, the 
potentiality of prevalent strains can- 
not be evaluated until one or more 
antigenic determinants of the rheumatic 
reaction are defined. 

The suggestion is made that the crit- 
ical factor associated with poverty may 
be nutrition in early life. The possibil- 
ity that this may affect tissue reactivity 
of the child to group A streptococcal 
infections is discussed. 
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APPENDIX 


CLINICAL SUMMARY, D.M.R. Hospital History. This was the first admission of a 5-year-old, 
brown-skinned Puerto Rican female child. Chief Complaint: Abdominal pain for 2 days and 
acute respiratory distress for only 4 hours prior to admission. Present Illness: The patient was 
perfectly well until 2 weeks prior to admission when she complained of severe pain in the 
right thigh, knee and right forearm. The pain persisted unchanged for one week and then 
became associated with a generalized malaise and anorexia. Two days prior to admission she 
began to complain of increasingly severe abdominal pain located in the epigastrium and right 
side. On the night of admission the abdominal pain became so intense and was associated with 
such severe respiratory distress that the patient was rushed to the hospital in a shock-like 
state. Vomiting had been present for one day prior to admission. 

There was no history of previous illnesses or significant diseases in the family. 
was born in Puerto Rico, at home with normal delivery, full term, weight 8 Ibs. 
and developmental periods were reported as normal. 


The child 
Neonatal 
She ordinarily ate well and her diet 
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appeared adequate. ‘The mother is aged 25, father also aged 25, is said to be residing in 
Puerto Rico. There is one sibling. 

Physical Examination. This revealed an acutely ill, normally developed Puerto Rican girl 
of 5 years, who was in severe air hunger, cyanotic and in acute pain. Her appearance was 
that of a shock-like state, with pallor and cold sweats. Skin: multiple ecchymoses on both 
legs. Lungs: The patient used accessory respiratory muscles to accomplish shallow, quick 
respiratory movements which were extremely rapid, over 60 per minute. Examination of the 
heart revealed the PMI was 2 cm. to the left of the MCL in the 5th intercostal space. The 
rhythm was regular, with a tachycardia of 120. Blood pressure at the time of admission was 
60/40, but during the 2-hour period after admission rose to about 95/70. Examination of 
the abdomen revealed that the liver was down 4 finger breadths. 

Laboratory Data. Blood examinations done on admission revealed a hemoglobin of 9 gm. 
and white cell count of 13,600. The venous pressure was 360 mm. H.O. A chest film showed 
an enlarged heart with a questionable infiltration in the right lower lung field. Flat plate 
of the abdomen revealed a large liver. 

Hospital Course. ‘This critical illness of heart failure with rapid, shallow respirations 
persisted for 18 hours when the patient stopped breathing. Mouth to mouth breathing and 
intracardiac adrenalin failed to restore respiratory motion or the heart beat. 

POSTMORTEM FINDINGS: D.M.R. (as described by Dr. Bernard Kalfayan). “Gross pEescrip- 
rion. Peritoneal cavity. The peritoneal cavity contains 400 ml. of clear straw colored fluid. 
The liver edge is well below the right costal margin. Pleural cavities: The right pleural 
cavity contains an estimated 640 ml. and the left pleural cavity 400 ml. of clear straw 
colored fluid. Pericardial cavity: The pericardial cavity contains an estimated 200 ml. of 
clear straw colored fluid. Both visceral and parietal pericardium are covered by thick 
fibrinous, light tan, friable, exudate which peeled off to reveal a congested pericardium. 
The heart was hypertrophied and dilated. 

MICROSCOPIC DESCRIPTION. Heart. Epicardium. Fibrinous pericarditis with heavy lympho- 
cytic reaction and vascularization; fibrinoid necrosis; focal hemorrhage. 

Myocardium. Many Aschoff nodules, a few very young ones; perivascular fibrinoid necrosis; 
focal acute and chronic myocarditis, nonspecific; interstitial edema. 

Endocardium. Acute and subchronic endocarditis, mural and involving chordae tendineae, 
without vegetations; subendocardial Aschoff nodules; mitral valvulitis with vegetation. 

Vessels. Large coronaries, active endarteritis without thrombosis; a small branch of coronary, 
thrombosis with degenerative changes in the muscle. A microscopic focus of myocardial 
necrosis with an Aschoff nodule-like area of giant dark-staining cells occurred around many 
arteries 

Lung. Small areas of consolidation; fresh focal hemorrhages, intraalveolar; occasional 
microscopic collections of monocytes and lymphocytes; fibrin clot within occasional alveoli. 

FINAL ANATOMIC DIAGNOSEs. Rheumatic heart disease, fulminating with sero-fibrinous peri- 
carditis (200 ml. fluid), acute mitral valvulitis (without vegetations), endocarditis and inter- 
stitial myocarditis with Aschoff nodules, fibrinoid necrosis in the epicardium and the myo- 
cardium, myocardial hypertrophy (heart 160 gm.), focal rheumatic pneumonitis (microscopic ), 
congestive heart failure, passive hyperemia of the liver with centrilobular necrosis, early 
cerebral edema.” 


COMMENT. This was an example of fulminating rheumatic heart disease in a 
Puerto Rican girl of 5 years. The history was of only 2 weeks, beginning with 

vague pains in the extremities, followed by abdominal pain which brought the 
patient to the hospital. Cardiac symptoms began only a few hours before admis- 
sion. Death was due to heart failure. The presence of numerous, young, but 
well developed Aschoff nodules points to a rheumatic process of about 2 weeks. 

he extensive fibrinoid changes, intense coronary panarteritis, active endocarditis 
of the chordae tendineae, the acute changes in lung and liver, and the endothelial 
“~ ma of the mitral valve and left atrium are the striking histological lesions of 
hort duration. 


CLINICAL SUMMARY, A.R. Hospital History. This was the first admission to the Metropolitan 
Hospital of a 13-year-old New York, Puerto Rican male. His Chief Complaints included pains 
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in the right knee, right ankle, left shoulder, fever and loss of appetite. The present illness 
began on September 26, 1959, when he was seen in the Outpatient Department with a sor 
throat and fever. There he was treated by an intramuscular injection of “bicillin” and the 
fever subsided. However, 3 days later there was tenderness in the groin and the patient was 
again treated with an intramuscular injection of penicillin. Recovery appeared complete. 
However, the following week he developed polyarthritis. There was nothing relevant in his 
familial or past history; the patient had had a good appetite and apparently normal diet; ther: 
was no previous suggestion of rheumatic manifestations. 

Physical Examination. The patient was a browned-skinned boy of Puerto Rican origin who 
presented the typical picture of acute febrile disease; polyarthritis with several tender and 
swollen joints. The heart was overactive; there was a soft systolic murmur at the apex and 
a thrill at the sixth intercostal space. Other findings were essentially normal. The laboratory 
findings included the customary marked elevation of erythrocyte sedimentation rate (E.S.R.), 
the anti-streptolysin O titer, the W.B.C. and a strongly positive C-Reactive Protein test. 

Course of First Admission. The patient was treated for acute rheumatic fever with carditis 
during his seven weeks in the hospital. Although given salicylates (1 gm. t.id.) to which 
later Meticorten (10 mg. b.i.d.) was added, he continued to have a moderate pyrexia. While 
at rest in bed, crops of rheumatic nodules appeared, as shown in Fig. 5. 

On November 24, the patient was discharged to a convalescent home while his diseas« 
was still mildly active. The erythrocyte sedimentation rate was still elevated, the C-Reactiv: 
Protein 2 plus, and the Anti-Streptolysin O determination 1250 units. Anti-inflammatory 
drugs (aspirin 15 gr. t.i.d. and Meticorten 10 mg. b.i.d.) were continued. 

Convalescent Home. To prevent another streptococcal infection he was given one injection 
of “bicillin.” After 3 weeks, when the E.S.R. had returned to normal (3 mm. in one hour), the 
anti-inflammatory drugs were decreased progressively. However, three days later the patient 
had a moderately severe recrudescence of polyarthritis, carditis and fever and had to be 
readmitted to Metropolitan Hospital. At this time all rheumatic nodules had disappeared and 
no new ones were detected. 

Second Hospital Admission. When readmitted on December 17, 1959, the E.S.R. had risen 
to 75 mm. in 1 hour, C-Reactive Protein 4 plus, Anti-streptolysin O Titer 1250 units, W.B.C. 
12,600, and the electrocardiogram showed a prolonged P-R interval of 24. There was an 
acute carditis with a pulse rate of 120, temperature 102 and grade II systolic, apical murmur. 
This exacerbation occurred while he was receiving 2.5 mg. Meticorten o.d. and after he had 
received a prophylactic injection of “bicillin.” 

During this second hospital admission he was at first given Meticorten 10 mg. b.i.d. with 
rapid subsidence of rheumatic manifestations. After the laboratory and clinical findings had 
returned to normal, salicylates (15 gr. q.i.d.) were substituted for Meticorten. His course 
was uneventful. No subcutaneous nodules appeared. The electrocardiogram was normal; 
however, the precordial systolic murmur persisted. Five weeks after admission he was re- 
turned to the convalescent home on January 20, 1960. The salicylate dosage of 4 gm. daily 
is being maintained to prevent further manifestations of rheumatic activity. 


COMMENT. In brief, this boy had a typical polycyclic attack of rheumatic fever 
with carditis, arthritis and subcutaneous nodules. Although treated for many 
weeks with large doses of corticosteroids and salicylates the disease process 
remained active for at least 6 months. This was evident when the dosage of 
anti-inflammatory agents was lowered. Promptly there occurred a flare-up of 
fever, joint pains and laboratory signs of a rheumatic exacerbation. Finally, 
the disease process subsided spontaneously and the patient had only the stigmata 
of chronic mitral valvular disease. 
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anv SUMMARIO IN INTERLINGUA 
of : Le Continuate Association de Paupertate con Intensitate de 
of Manifestationes Rheumatic 

( 
lly, Murante que le susceptibilitate de contraher febre rheumatic ha apparente- 


ist’ processo pathologic remane capace a manifestar se con forte intensitate in 
le citate de New York, particularmente in le gruppos le plus sub-privilegiate. 

''s presentate le casos de 2 patientes con floride febre rheumatic de forte 
chronicitate e de extreme grados de intensitate. Tanto le extense distribution 
de tardive nodulos subcutanee como etiam le disveloppamento de precoce 
lesiones exsudative fulminante—per exemplo pancarditis con panarteritis del 
vasos Coronari—es occurrentias non inusual in indigente familias portorican. 

ls re-sublineate le intime association de febre rheumatic con paupertate e 


vata ) mente declinate in multe paises in parallela al melioration del standards del vita, 


959. 
nery 
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le liberation ab le susceptibilitate pro febre rheumatic con le attingimento cde 
un augmento del revenitos. 

Que le un o le altere racia de streptococco de gruppo A age como factor 
precipitatori in le declaration de febre rheumatic es un ben-recognoscite facto. 
Tamen, le potentialitates del prevalente racias non pote esser evalutate usque 
un o plure determinantes antigenic del reaction rheumatic es definite. 

Es facite le suggestion que le factor critic associate con paupertate es possibile- 
mente un question de nutrition al comenciamento del vita. Es discutite le 
possibilitate que ille factor affice le reactivitate tissular del infante a infectiones 
per streptococcos de gruppo A. 


(Continued from page 72 


e pathologos. Iste constatation se trova de accordo con observationes in Angla- 
terra que ha demonstrate un significativemente plus alte incidentia del morbo 
in practicos general que in specialistas e que in le population general. 

3. Anesthesiologos—como le practicos general—pare haber ‘n susceptibilitate 
inusual pro morbo cardiac coronari. In le Statos Unite, le cifras e prevalentia 
in iste categorias pare exceder omnes reportate usque nunc pro altere gruppos 
professional o non-professional in le litteratura. 

4. Le accrescimento del cifras de prevalentia in le gruppos seriate secundo le 
importantia del stress—ab dermatologia, via pathologia e tunc anesthesiologia, 
ad le practica general—esseva etiam altemente significative in terminos statistic 
pro le diverse subgruppos de etate. Iste constatation corrobora additionalmente 
le crescente conception que stresses emotive de origine occupational es inter 
le plus importante factores etiologic in le genese de morbo de arteria coronari 
in subjectos habituate a un dieta que es relativemente ric in grassia. 

5. Esseva trovate que le distribution de hypertension non esseva relationate al 
presumptive stressositate del categorias studiate. Viste que le cifras de prevalen- 
tia pro hypertension esseva simile in le 4 categorias medical, il pare que le morbo 
es ligate a factores innate plus tosto que al stress del ambiente. 

6. Ben que le prevalentia de morbo cardiac coronari esseva quasi 3 vices plus 
alte inter hypertensivos que inter normotensivos, hypertension non pareva 
representar un factor importante in le experientia total. 
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For some time a widely accepted 
concept has been that the atheroscle- 
rosis in the coronary artery is the pri- 
mary and basic lesion in ischemic heart 
disease and that the thrombus is a 
superimposed and secondary complica- 
tion (Gould®). This view has never 
precluded the existence of as yet un- 
determined systemic hemi atologic fac- 
tors which might at times enhance the 
precipitous and unpredictable forma- 
tion of a thrombus in a sclerotic and 
narrowed coronary artery. More re- 
cently it has been suggested that the 
thrombus is not merely a secondary 
complication of athe rosclerosis but is 
an essential and integral part of the 
development and progress of coronary 
disease, and that it develops to a great 
extent independent of local damage 
to the arterial wall and of local 
hemodynamic disturbances ( Duguid’, 
Thomas, Hartroft and O’Neil!'). 
support of this latter view, attention 
Z been directed to certain unsubstan- 

ted contentions. Among these is the 
ch m that coronary arterial thrombi 
occur not infrequently in the absence 
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of significant amounts of coronary 
atherosclerosis. It has also been postu- 
lated that over the past few decades 

there has been a disproportionately 
greater increase in the frequency of 
coronary thrombosis than in the degree 
of atherosclerosis, and that the current 
increase in morbidity and mortality 
from ischemic heart disease may be 
closely related to this. It has also been 
asserted that the proportion of thrombi 
in coronary atherosclerosis is relatively 
higher in younger than in the older in- 
dividuals who have more advanced de- 
grees of atherosclerosis. Also in support 
of granting more primary importance to 
the thrombus and underlying disturb- 
ances in coagulation mechanisms is the 
observation that in certain geographic 
areas where coronary artery disease is 
infrequent, pulmonary §thromboembo- 
lism is likewise uncommon (Dimaku- 
lagen and Thomas*), and in certain 
countries during World War II the de- 
cline in ischemic heart disease is said 
to have paralleled a decrease in venous 
thrombosis (Dedichen et al.‘). Further 
impetus to the primary significance of 
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thrombosis has been provided by the 
experimental production of thrombi 
with myocardial infarction in the rat 
in the absence of any significant de- 
gree of vascular wall alteration by high 
butter fat fe edings (Duguid*). 

It is important that the role of throm- 
bosis in the pathogenesis of coronary 
atherosclerosis and ischemic heart dis- 
ease be clarified, since the pathogenesis 
of coronary atherogenesis and ischemic 
heart disease is sufficie ently complex 
without introducing additional unsub- 
stantiated factors that might distort 
the proper areas of focus. The subject 
has been further confused by the fact 
that many still use the terms coronary 
thrombosis and coronary occlusion 
interchangeably (Flipse*). 

Since the clinical differentiation be- 
tween the manifestations of advanced 
coronary atherosclerosis as compared 
with atherosclerosis with supe rimpose “dd 
thrombotic occlusion is virtually impos- 
sible, the validation of any observation 
relative to the previously stated claims 
must be based entirely upon necropsy 
data. If some of the previously stated 
situations are valid, then it should be 
possible to demonstrate in two con- 
secutive series of necropsies collected 
from the same institution and spaced 
25 years apart that there has been an 
increase over this period in the rela- 
tive frequency of fresh or recent throm- 
bi in individuals with acute myocardial 
infarction. It should also be possible 
to show that there has been an increase 
in the relative frequency of coronary 
thrombosis in the younger age groups. 
At the same time this should be ac- 
companied by a less significant increase 
in the degree of atherosclerosis in indi- 
viduals of comparable ages over the 
same period. One should also be able 
to demonstrate a significant number of 
cases where fresh thrombi have formed 
in coronary arteries that are only mini- 
mally diseased. It is the purpose of 
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this paper to report certain postmortem 
observations concerning these prob- 
lems. The following will be reported: 

1. Observations on the degree of 
coronary atherosclerosis in otherwise 
previously healthy adult white males 
between the ages of 26 to 60 who 
died within 3 weeks of the onset of 
such acute infection as pneumonia, 
meningitis, and others, between 193] 
and 1935 (pre-antibiotic era) as com- 
pared with the degree of coronary 
atherosclerosis in otherwise he althy 
adult white males of comparable age 
who were killed as a result of various 
types of accidents between 1951 and 
1955. 

2. A necropsy analysis of the asso- 
ciation of hypertension and deaths 
from coronary occlusion in white males 
under the age of 55 during 1931 to 
1935 and 1955 to 1958S. 

3. Observations on the ratio of coro- 
nary atherosclerosis with thrombotic 
occlusion to advanced atherosclerosis 
without thrombosis as a cause of sud- 
den and unexpected death in 100 con- 
secutive necropsies on adult white 
males during 1949 to 1950, as com- 
pared with a similar series in 1959 
to 1960. 

4. Comp: irison of the frequency of 
thrombi in the coronary arteries in indi- 
viduals dying in the hospital from 
acute myocardial infarctions during 
1931 to 1935 and 1955 to 1958, based 
on consecutive necropsy series in each 
period. 

A comparison of the relative fre- 
quency of thrombotic occlusion and 
atherosclerotic occlusion as related to 
strenuous physical activity, age and 
sex based on 500 consecutive necrop- 
sies on individuals dying suddenly and 
unexpectedly from ischemic heart dis- 


A necropsy study on the relation- 
ship and frequency of fresh and recent 
coronary arterial thrombi in individuals 
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with acute myocardial ischemia that 
were Classified according to the length 
of survival from the onset of the acute 
episode. This consists of three groups 
of necropsies where the duration of 
survival from the onset of the acute 
episode was respectively under | hour, 
1 hour to 24 hours, and over 24 hours. 
7. Observations on the amount of 
coronary atherosclerosis in the pres- 
ence of thrombi. 
Findings. THE DEGREE OF CORONARY 
ATHEROSIS IN ADULT WHITE MALES COM- 
PARED BETWEEN 1931 To 1935 ANp 1951 
To 1955. The cases during the period 
of 1931 to 1935 were selected from con- 
secutive hospital postmortem protocols 
of otherwise previously healthy indi- 
viduals who had died within 3 weeks 
from the onset of an acute illness from 
such acute infections as pneumococcal 
pneumonia, streptococcal cellulitis, 
acute meningitis, and others. The nec- 
re ypsies were conse cutive and cases 
were excluded from the study only on 
the basis of whether or not there were 
other disease states present that might 
have influenced the rate of atherogene- 
Therefore, those necropsied cases 

of acute and fatal infection that had 
cirrhosis of the liver, diabetes mellitus, 
hypothyroidism, chronic glomerulo- 
nephritis or nephrosis and malignant 
neoplasms were not utilized. The de- 
gree of coronary atherosclerosis was as- 
certained by evaluation of the gross 
and microscopic descriptions in the 
necropsy protocols. Information per- 
taining to the diffuseness of the lesions, 
‘degree of infringement on the coro- 
ry arterial lumen and the extent of 
‘cification were utilized for grading 
purposes. The protocols at this partic- 
uur institution (Presbyterian Hospital) 
fortunately contained detailed accounts 
ol the condition of the coronary arter- 
ics. The degree of coronary atheroscle- 
rosis was then classified as minimal, 
moderate or advanced. Obviously there 
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are limitations in this type of study and 
one can only expect to obtain approxi- 
mations of the degree of atherosclero- 
However, the defects inherent in 
such a retrospective study did not ap- 
pear to preclude the gathe ring of suffi- 
ciently reliable ae for the pur- 
pose ‘intended. Cases during 1931 to 
1935 were selected because this was 
the last available period in which anti- 
biotics and anti-bacterial chemothera- 
peutic agents were not in use for the 
treatment of acute infections so that 
there were sufficient numbers of young- 
er adults who had died from acute 
infections. The necropsies from 1951 to 
1955 were also consecutive and con- 
sisted of otherwise healthy adult white 
males who were killed in automobile 
or industrial accidents. These were 
selected only to the extent that their 
ages matched the cases of the previous 
period. Since this latter group was part 
of a larger and continuing study on 
coronary artery disease there were 
more detailed and standardized de- 
scriptions available as to the condition 
of the coronary arteries. In order to 
make comparisons with the 1931 to 
1935 group of cases, these were classi- 
fied as minimal when there was 0 to 
20% encroachment by atherosclerosis on 
the lumen of the coronary artery, mod- 
erate when there was 20 to 50% en- 
croachment and advanced when the 
encroachment was over 50%. The re- 
sults are summarized in Table 1. In 
all age categories the 1951 to 1955 
group of cases showed an unquestion- 
ably greater degree of coronary athero- 
sclerosis than those from the 1931 to 
1935 period. It is particularly note- 
worthy that in 1931 to 1935 only one 
of 50 individuals under the age of 45 
showed moderate coronary atheroscle- 
rosis, whereas in 1951 to 1955, twenty- 
six of 50 individuals in the same age 
category had moderate degrees of 
coronary atherosclerosis. The 
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ence in degree of coronary athero- 
sclerosis was reflected in all age cate- 
gories. 

2. HYPERTENSION AND CORONARY OC- 
CLUSION IN MALES UNDER 55 (1931 To 
1935 COMPARED WiTH 1955 ro 1958). In 
each of the two periods the protocols 
of 25 consecutive necropsies on adult 
white males under the age of 55 who 
had died in the hospital from advanced 


TABLE 1. 


December, 1960 


in the earlier period, it was necessary 
to examine the necropsy protocols of 
the entire 5-year period. It was only 
necessary to examine the necropsy 
protocols over a 3-year period in the 
1955 to 1958 group ‘to obtain the same 
number of cases. In the earlier period 
hypertension as defined in this study 
was present in 21 of the 25 cases. In 
the more recent period it was present 


THE DEGREE OF CORONARY ATHEROSCLEROSIS IN ADULT WHITE MALEs 


COMPARED BETWEEN 1931 TO 19385 AND 1951 TO 1955 


Degree of 26 — 30 31 -— 35 36 
Coronary 

Atherosclerosis A B A B A 
Minimal 9 6 14 7 18 
Moderate 0 3 0 7 oO 1 
Advanced 0 0 0 0 0 


A: 1931 to 1935 period: 
B: 1951 to 1955 period: 


TABLE 2.—HYPERTENSION AND CORONARY OCCLUSION IN MALES UNDER 55 


Age 
B B B B 
9 13 10 2 7 
6 12 10 5 
0 1 2 2 2 


Male fatalities from acute infection 
Male fatalities from accident 


(1931 TO 1935) COMPARED WITH (1955 TO 1958) BASED ON 25 CONSECUTIVE 


NECROPSIES IN EACH PERIOD 


Hypertension 


with Coronary 
Average Coronary Occlusion 
Period Age Occlusion Alone Total 
1931 to 1935 47 4 25 
1955 to 1958 465 7 18 2 


coronary atherosclerosis and myocar- 
dial infarcts, were analyzed as to 
whether or not hypertension had been 
present prior to the onset of the final 
episode. For the purposes of this study 
only those cases in whom the diastolic 
pressure had been over 110 and in 
whom the hearts weighed 500 gm. or 
more were classified as having had sig- 
nificant hypertension. The average age 
of the 25 cases during 1931 to 1935 
was 47 and during 1955 to 1958 was 
46.5. In order to obtain 25 consecutive 
necropsied cases of coronary occlusion 


in only 7 of the 25 cases. These find- 
ings may be noted in Table 2. If one 
projects the number of hypertensives 
found in the 3 years over the recent 
5-year period and corrects for the total 
number of necropsies, the necropsy fre- 
quency of hypertension as defined was 
similar in both periods. Thus the dif- 
ference in the number of cases of coro- 
nary occlusion associated with hyper- 
tension indicated to some extent tle 
magnitude of the increase in coronary 
artery disease in which hypertension 
was not a factor. 
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3. THE RATIO OF ADVANCED CORONARY 
ATHEROSCLEROSIS TO THROMBOTIC OC- 
CLUSION IN SUDDEN DEATH FROM. ISCHE- 
MIC HEART DISEASE IN LOO CONSECUTIVE 
NECROPSIES IN 1949 AS COMPARED WITH 


100 CONSECUTIVE NECROPSIES IN 1959. 
TABLE 3.—RATIO OF THROMBOTIC 


OCCLUSION TO ATHEROSCLEROTIC 
OCCLUSION. 100 CONSECUTIVE NEC- 
ROPSIED CASES IN 1949 PERIOD AS 
COMPARED TO 100 CONSECUTIVE 
NECROPSIED CASES IN 1959 PERIOD? 


Atherosclerotic Thrombotic 


Period Occlusion Occlusion Total 
1949 74 26 100 
1959 82 18 100 


*Sudden deaths from Westchester County 
Medical Examiner’s Office. 


This portion of the study was based 
on the postmortem examination of sud- 
den deaths from coronary occlusion 
reported to the Medical Examiner's 
Office of Westchester County. The same 
prosectors and the same standards and 
technique s of examination were present 
in both periods under analysis. Details 
of the source of this material and 
methods of examination have been pre- 
viously reported (Spain and Bradess* ). 
For the purpose of this study only 
the fresh and recent thrombi were re- 
corded because of the obvious diffi- 
culty in distinguishing with any 
degree of certainty well organized 
thrombi from occlusive atherosclero- 
sis. The findings may be noted in 
Table 3. During 1949 and 1950 twenty- 
six of the 100 cases contained recent 
thrombi. During 1959 and 1960 only 
1S had recent thrombi. This slight de- 
cline in the frequency of thrombi may 
perhaps be related to the fact that 
during 1959 and 1960 a relatively great- 
er proportion of the cases were under 
the age of 50 than 10 years previously. 
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4. COMPARISON OF THE RELATIVE FRE- 
QUENCY OF FRESH AND RECENT THROMBI 
IN THE CORONARY ARTERIES IN INDI- 
VIDUALS WHO DIED IN THE HOSPITAL 
FROM RECENT MYOCARDIAL INFARCTS IN 
1931 ro 1935 anp im 1955 To 1958. 
Consecutive necropsy protocols, males 
and females, from the same institution 
(Presbyterian Hospital) were analyzed 
for each period. For the females 25 con- 
secutive cases were analyzed in each 
period. For the males only 50 such 
cases could be obtained icing 1931 
to 1935, whereas 100 such cases could 


TABLE 4.—FREQUENCY OF CORONARY 
THROMBI IN DEATHS FROM RECENT 
MYOCARDIAL INFARCTS. 50 CONSEC- 
UTIVE NECROPSIES IN MALES (1931 
TO 1935) AS COMPARED WITH 100 
CONSECUTIVE NECROPSIES IN 
MALES (1955 TO 1958) 


Athero- 


sclerotic Thrombotic 


Period Occlusion Occlusion Total 
1931 to 1935 26 24 (48%) 50 
1955 to 1958 47 53 (53%) 100 


TABLE 5.—FREQUENCY OF CORONARY 
THROMBI IN DEATHS FROM RECENT 
MYOCARDIAL INFARCTS. 25 CONSEC- 
UTIVE NECROPSIED FEMALES (1931 


TO 1935) AS COMPARED WITH 25 
NECROPSIED FEMALES (1955 TO 
1958 ) 
Athero- 
sclerotic Thrombotic 
Period Occlusion Occlusion Total 
1931 to 1935 
average age 59 ll 14 (56%) 95 
1955 to 1958 
average age 69 7 18 (72%) 25 


be obtained during 1955 to 1958. 
The findings are tabulated in Tables 
4 and 5. In the males the percentage 
with thrombotic occlusion was the 
same in both periods. In the female it 
was 56% during 1931 to 1935 and 72% 
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during 1955 to 1958. The average age 
of the females in the earlier period 
was 59, while it was 69 in the recent 
period. There was no significant dif- 
ference in the average age of the males 
in both periods. It may also be noted 
that in the adult necropsy series at 
this institution that the sex-ratio of 
necropsied cases who died from recent 
myocardial infarcts was 2 to 1 in favor 
of male in the earlier period and 4 to 
1 in 1955 to 1958. The ratio of throm- 


TABLE 6.—SEX INCIDENCE 
ATHEROSCLEROTIC AND 
ROPSIED CASES) 


AND 


Type of Number of 
Occlusion Cases 
Atherosclerotic 410 267 
Thrombotic 135 120 
Total 545 187 


TABLE 7.—AGE DISTRIBUTION OF 
CORONARY OCCLUSION. 


Type of Case Under 39 40-49 


Atherosclerotic 
occlusion 47 104 
Thrombotic 
occlusion 7 (13%) 35 (25%) 
Total 54 139 


botic occlusion to atherosclerotic oc- 
clusion was the same, regardless of 
the presence or absence of hyperten- 
sion as previously defined. 

5. THE RELATIVE FREQUENCY OF THROM- 
BOTIC OCCLUSION TO ATHEROSCLEROTIC 
OCCLUSION AS RELATED TO STRENUOUS 
PHYSICAL ACTIVITY, AGE AND SEX. This 
portion of the study was based on all 
of the necropsies on sudden deaths 
from ischemic heart disease that were 
investigated over a period of 10 years 
in the Medical Examiner's Office of 
Westchester County. The finding con- 


PHYSICAL 
THROMBOTIC 


Male 


ATHEROSCLEROTIC AND 
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cerning the association of strenuous 
physical activity to the presence of 
thrombi and the sex distribution is re- 
corded in Table 6. In Table 7 the 
association of age to the relative fre- 
quency of coronary thrombi is listed. 
The relative frequency of thrombi was 
the same in both sexes. There is also 
no significant difference in the relative 
frequency of thrombi as related to 
strenuous physical activity just prior 
to the onset of the acute fatal episode. 


ACTIVITY PRIOR TO 
CORONARY OCCLUSION 


DEATH IN 
(545 NEC- 


No. of Cases 
with Unusual 
Physical Activity 


Female Prior to Attack 
$3. (10.5%) 67 (14%) 
15 (10.1%) 22 (16%) 
58 89 


THROMBOTIC 


MALES, 485 NECROPSIED CASES 
50-59 60-69 Over 69 
111 77 26 
37 ( 25% ) 32( 34%) 9( 25%) 
148 109 35 


There is, however, a definite increase 
in the relative frequency of thrombotic 
occlusion with increasing Coro- 
nary thrombi in the cases of sudden 
death from acute myocardial ischemia 
are more frequent in the older age 
groups. 

6. THE RELATIVE FREQUENCY OF CORO- 
NARY THROMBI AS RELATED TO THE 


age. 


LENGTH OF SURVIVAL FROM THE ONSET 
OF THE ACUTE TERMINAL EPISODE. 1/ie 
necropsied cases were obtained from 
the sudden deaths stud- 


; office of 


two sources: 
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Westchester County and the hospital- 
ized cases. They were classified into 
three groups: those who had survived 
less than 1 hour from the onset of the 
acute episode, those who survived from 
| to 24 hours, and those who survived 
at least 1 day or more in the hospital. 
Unattended and unwitnessed sudden 
deaths were not used. Only fresh 
thrombi were counted for the reason 
already mentioned. The findings are 
tabulated in Table 8. In the group that 


TABLE 8.—RELATIONSHIP OF 


Duration of 


Survival Total 
Under 1 hour 303 
1 hour to 24 hours 65 
1 day or more 

in hospital 200 


survived less than 1 hour there were 
only 16% with fresh thrombi, in those 
that survived from 1 to 24 hours there 
were 37% with thrombi and in those 
that survived over 24 hours there were 
54% with thrombi. There appears to 
be a definite increase in the frequency 
of thrombi as related to the length of 
survival from the onset of the acute 
episode. Recent and remote infarcts 
were noted with the same frequency 
regardless of the presence of thrombi. 
7. THE DEGREE OF CORONARY ATHERO- 
SCLEROSIS IN THE PRESENCE OF CORO- 
NARY THROMBI. The case material in- 
cluded necropsies on over 1,000 sud- 
den deaths from ischemic heart dis- 
case and 200 hospital necropsies on 
ceaths from acute myocardial infare- 
(on from the same sources as men- 
tioned before. In not a single instance 
as a fresh or recent thrombus noted 
1 the absence of an advanced degree 
coronary atherosclerosis. In a few 
stances the atherosclerosis was not 
iffuse, but when a thrombus was pres- 


Atherosclerotic 


ISCHEMIC HEART DISEASE 75/707 
ent, it was also anatomically related 
to at least a localized and focal area of 
advanced atherosclerosis. The fresh 
thrombi formed in areas of advanced 
atherosclerosis in 3 different sites. The 
thrombus was either present immedi- 
ately proximal to an area of advanced 
atherosclerosis, superimposed directly 
or an ulcerated or roughened and nar- 
rowed atherosclerotic region or was 
located immediately distal to the area 
of atherosclerotic narrowing. 


ATHEROSCLEROTIC OCCLUSION TO THROMBOTIC 
OCCLUSION BASED ON LENGTH OF SURVIVAL 


FROM ONSET OF ACUTE ATTACK 


Thrombotic 


Occlusion Occlusion 


254 49( 16%) 
41 24( 37%) 
91 109( 54%) 


Discussion. Few question the validity 
of the view that in recent years in 
many parts of the Western hemisphere 
there has been a considerable increase 
in the morbidity and mortality from 
ischemic heart disease. There is, how- 
ever, considerable diversity of opinion 
as to the lesion or lesions responsible 
for this. Some believe that there has 
been an increase in the degree of 
coronary atherosclerosis and that this 
is sufficient to account for the increased 
morbidity and mortality. Others assign 
part of the blame to an increase in the 
frequency of coronary thrombi. Still 
others implicate “myocardial disease” 
that is perhaps the consequence of an 
inadequate collateral coronary circula- 
tion (Morris and Crawford’ ). There is 
also some question as to whether a 
substantial part of the increase in mor- 
bidity and mortality is more apparent 
than real, because it is claimed that 
many of the individuals who in the 
preantibiotic era might have died from 
acute infections now survive only to 
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eventually succumb to ischemic heart 
disease. 

The findings in this study support 
the contention that the increase is real 
and that the significant factor is re- 
lated to a quantitatively greater de- 
gree of coronary atherosclerosis cur- 
rently developing in individuals of 
comparable age as compared with sev- 
eral decades ago. This increase has 
been predominantly in the male. This 
last statement raises the question of 
the proper utilization of necropsy ma- 
terial for epidemiologic or statistical 
purposes. Caution must be observed 
in the interpretation of the findings 
on necropsy populations. Any gener ral- 
izations beyond the limits of such nec- 
ropsy populations must be carefully 
scrutinized. In a recently reported nec- 
ropsy study on myocardial infarction 
in another institution the conclusion 
was reached that the sex ratio of myo- 
cardial infarction which had formerly 
favored males 2:1 had shifted over 
the years to an almost 1:1 ratio (Lee 
and Thomas*). The implication of this 
was that there has been a proportion- 
ately greater increase of myocardial in- 
farction in the female than in the male 
in recent years. This is contrary to find- 
ings herein reported, which indicate 
an overwhelming shift in the ratio to- 
wards the male side. The findings in 
the other study are also contrary to 
the generally reported ratio of deaths 
from arteriosclerotic and coronary 
heart disease, where the index for 
males between the ages of 37 and 45 
is 88 per 100,000 and between the ages 
of 45 and 54 is 365 per 100,000, where- 
as in the female the comparable in- 
dices are only 14 and 76 respectively 
(Plotz*). In the other study the find- 
ings were based on hospital necropsy 
population alone, whereas these studies 
include Medical Examiner material. 
This tends to make the material more 
representative of the population as a 
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whole. The findings in this study which 
support the contention that there has 
been a real increase in the degree of 
coronary atherosclerosis have already 
been referred to in Tables 1 and 2 and 
are also indicated by a shift in the 
hospital necropsy series, where the 

male-to-female ratio was 2:1 over 25 
years ago and currently is 4:1. Also 
in support of this contention is the 
fact that over the past 10 years the ratio 
of younger adult males who died sud- 
denly from coronary atherosclerosis in 
consecutive medical examiner cases has 
increased. 

It is noteworthy that while this 
quantitative increase in the degree of 
coronary atherosclerosis has occurred 
and while the sex ratio has changed 
even greater to the male side, there 
has been no change in the ratio and 
relative frequency of coronary throm- 
bosis. This has remained constant over 
the periods studied in the hospital 
cases as well as the cases of sudden 
death examined in the Medical Ex- 
aminer’s office. In only one category 
does there appear to be an increase 
in relative frequency of coronary 
thrombosis. This occurred in the hos- 
pital series of females who died from 
acute coronary occlusion, but this may 
be explained ‘by the fact that the av- 
erage age for the females in this group 
was 10 years higher than for the group 
studied 25 years previously. 

That inde »pendent factors aside from 
atherosclerosis may be of prime im- 
portance in the development of coro- 
nary thrombosis is also not supported 
by the fact that the frequency of coro- 
nary thrombosis in association with 


coronary atherosclerosis was constant. 
regardless of sex and unusual physica! 
activity prior to the onset of the acute 
episode. The frequency changed only 
with the increasing age. 

The argument, that systemic coagu- 
lation factors are important in the 
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pathogenesis of ischemic heart disease 
because it was noted that during World 
War II and in certain areas in the 
world a lower incidence of coronary 
occlusion was accompanied by lower 
incidence in pulmonary thrombo- 
embolism and systemic venous thrombi, 
is illogical. This argument fails to take 
into consideration cause and effect, in 
that a major complication of ischemic 
heart disease (particularly before the 
use of anticoagulants) was the devel- 
opment of pulmonary thromboembo- 
lism and venous thrombosis of the 
lower extremities. In a ne cropsy study 
reported by one of the authors years 
before the use of anticoagulants was 
widespread, it was observed that of 
100 consecutive necropsies on non- 
surgical cases of adults with pulmonary 
thromboemboli 55 were the conse- 
quence of ischemic heart disease 
(Spain and Moses'’). With anticoagu- 
lants this has markedly diminished. 
Of added significance is the fact that 
the relative frequency of coronary 
thrombosis is constant, regardless of 
the presence or absence of hyperten- 
sion. 

In contrast to the previously quoted 
experimental observation that coro- 
nary thrombosis has been produced in 
the absence of any significant under- 
lving atherosclerotic lesion in rats by 
high butter fat feedings, the findings 
in this study have not demonstrated a 
single instance of coronary thrombosis 
in the absence of at least moderately 
advanced degrees of underlying coro- 
nary atherosclerosis. 

Further support of the view that 
coronary thrombosis is almost entirely 

secondary manifestation is the fact 

that the freque ney of thrombi in nec- 
ropsied cases of death from acute myo- 
cardial ischemia increases progressively 
with the duration of the acute fatal 
episode. As noted in this study, there 
vas only a 16% frequency of coronary 
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thrombi in those cases surviving under 
one hour; 37% in those surviving 1 to 
24 hours; and 54% in those surviving 
over one day. This would indicate that 
for reasons as yet not clearly under- 
stood an acute ‘episode of myocardial 
ischemia is precipitated in individuals 
with advanced coronary atherosclero- 
sis and that perhaps secondary to the 
lowering of pressure with slowed and 
diminishe d flow in narrowed and 
damaged coronary arteries thrombosis 
occurs as a secondary manifestation. If 
the formation of thrombi is the pri- 
mary precipitous event for these epi- 
sodes of acute myocardial ischemia, 
then it is difficult to account for the 
frequency sequence just described. 
Aside from questions of pathogenesis, 
the therapeutic implication of these 
findings raises the question of the 
necessity for immediate intensive anti- 
coagulant therapy as close to the on- 
set of the acute episode as possible. 

This study has not dwelt upon the 
relationship of the adequacy of the 
collateral coronary circulation and re- 
lated alterations in the myocardium 
as a possible factor in the increased 
morbidity and mortality from ischemic 
heart disease. The fact however, that 
there appears to be a real and quanti- 
tative increase in the degree of coro- 
nary atherosclerosis would indicate 
that “myocardial disease” may prove 
to be a factor of less signific: ance, in 
contrast to the views of others who 
tend to implicate “myocardial disease” 
as a major reason for the increase in 
mortality and morbidity from ischemic 
heart disease. 

Summary. 1) In the necropsy ma- 
terial studied there is a quantitative 
increase in the degree of coronary 
atherosclerosis in adult white males, 
over the past 25 years. 

2) Despite the increase, the relative 
frequency of coronary thrombosis asso- 
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ciated with coronary atherosclerosis has physical activity. It increases only 


remained constant. with age. 

3) Coronary thrombosis was noted 5) The relative frequency of coro- 
only in the presence of advanced de- nary thrombi in cases dying from acute 
grees of coronary atherosclerosis. mvocardial ischemia increases with the 


4) The relative frequency of coro- duration of survival from the onset of 
nary thrombi appears to be uninflu- the acute terminal episode. 
enced by sex, hypertension or unusual 
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SUMMARIO IN INTERLINGUA 


Le Relation Inter Thrombose Coronari de un Latere e Atherosclerose Coronari 
e Ischemic Morbo Cardiac del Altere 
(Un Studio Necroptic Coperiente 25 Annos ) 


1. Le materia necroptic studiate revela un augmento quantitative del grado 
de atherosclerose coronari in mascule adultos de racia blanc in le curso del passate 
25 annos. 

2. In despecto del augmento, le frequentia relative de thrombose coronari 
associate con atherosclerose coronari ha remanite constante. 

3. Thrombose coronari esseva notate solmente in le presentia de grados avan- 
tiate de atherosclerose coronari. 

4. Le frequentia relative de thrombos coronari es apparentemente non influen 
tiate per le sexo, per hypertension, o per activitate physic inusual. Illo cresce 
solmente con le etate. 

5. Le frequentia relative de thrombos coronari in patientes moriente per acut 
ischemia myocardial cresce con le duration del superviventia a partir del declara 
tion del acute episodio terminal. 
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EMOTIONAL STRESS AND CORONARY HEART DISEASE 
IN AMERICAN PHYSICIANS® 


By Henry I. Russex, 
CONSULTANT IN CARDIOVASCULAR DISEASE, 


M.D. 
U.S. PUBLIC HEALTH SERVICE HOSPITAL, 


STATEN ISLAND, NEW YORK 


In recent years, dietary fat has not 
only been widely implicated in the 
genesis of atherosclerosis but has been 
regarded by many authorities as the 
chief factor in its initiation and progres- 
sion. Yet much evidence suggests that 
most of the lethalness of a high fat 
diet in Western society may actually be 
dependent on the * ‘catalytic” influence 
of stressful living (Russek't, Russek 
and Zohman'* ). Certainly in the United 
States, where prodigious amounts of 
fat are ingested, emotional factors ap- 
pear to be far more significant in the 
etiologic spectrum of coronary artery 
disease than the actual excess of dietary 
fat itself. Nevertheless, since no accel- 
eration of atherogenesis has been ob- 
served “stressed” populations sub- 
sisting on a low fat diet, it must be 
recognized that “stress” can exert its 
devastating effects only when super- 
imposed on a substrate ‘of excess lipoid 
molecules in the circulating plasma. 

Experimentally, various types of 
stress have been shown to induce an 
intensification of the atherosclerotic 
process in animals fed an atherogenic 
diet (Wolf'*). Similarly, on a clinical 
level, various investigators have re- 
ported the high frequency with which 
oronary artery disease is preceded by 

long-standing history of gradually 
mounting tension of emotional origin. 
(;ertler and others® and Yater and co- 

vorkers'* have found that their young 
itients with coronary disease almost 
!ways had occupied positions demand- 


ing responsibility and frequently asso- 
ciated with emotional strain. Friedman 
and Rosenman® have reported that be- 
havior patterns, quite independently of 
the demands of the job itself, may 
“generate” high degrees of emotional 
stress. Moreover, they found coronary 
heart disease to be 7 times more fre- 
quent in a male group manifesting an 
intense, sustained drive for achieve- 
ment than in control groups without 
this behavior trait. More recently, these 
authors™ have also shown that similar 
differences exist between coronary dis- 
ease prevalence rates in hard-driving, 
competitive business and_ professional 
women and housewives without com- 
parable behavior patterns. Our own 
studies’ in 100 patients under 40 years 
of age have revealed that prolonged 
emotional strain associated with job 
responsibility had preceded the at- 
tack in 91% of cases as comps ared with 
20% for controls. Of the various factors 
considered, emotional stress appeared 
to be far more significant in the etio- 
logic picture of coronary disease in 
young adults than heredity, dietary 
fat, tobacco, obesity or physical activ- 
ity (Table 1). 

To test the validity of the finding 
that emotional factors play a major role 
in the pathogenesis of coronary artery 
disease, it was decided to compare the 
prevalence of this disorder in various 
occupational categories in which ob- 
vious differences exist with respect to 
“tensions” created by routine demands 


°Presented at the 26th Annual Meeting of the American College of Chest Physicians, Miami 


cach, Florida, June 11, 1960. 
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of the job. For this purpose, physicians 
themselves appeared uniquely suited 
for survey by questionnaire methods. 
This appeare ‘d to be so not only be- 
cause of greater reliability of the antici- 
pated data, but also because of strik- 
ing differences in the demands of 
professional life among those engaged 
in various segments of medical prac- 
tice. Although pre-medical and under- 
graduate medical education in the 
United States is essentially similar for 
all physicians, it is chiefly in specialty 
practice that distinct differences pre- 
vail with regard to routine emotional 
stresses while at work. Obviously, the 


TABLE 1 
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at the opposite extreme with regard to ten- 
sions created by routine professional duties 
There are few emergencies in the practice of 
dermatology, and skin disorders contribute 
only minutely to over-all mortality rates. 
The pathologist is usually in a position to 
plan or allocate his work and commonly en- 
joys a regularity of working hours. 

In order to determine whether or not this 
judgment of occupational demands is in 
with the others, 8 


agreement findings of 


judges, all physicians, were requested to sub- 
mit their independent evaluations. By this 
means we sought to provide assurance that 


4 medical categories was 
influenced by anything we had 
already known of coronary heart disease and 
hypertension among physicians in these cate- 
gories. The dimensions of stress which the 


the ranking of the 


in no way 


INCIDENCE OF VARIOUS FACTORS IN CORONARY 
AND CONTROL 


GROUPS 


Heredity High-fat — Stress & Strain Tobacco 
No. (positive) Diet (Occupational Obesity (30 cigs. +) Exercise 
Coronary 
Group 100 67% 53% 91% 26% 70% 58% 
Control 
Group 100 40% 20% 20°; 20% 35% 60°; 
Ratio 1.7 to 2.7 tol 4.6 to 13 tol 2tol ltol 


burdens and_ responsibilities of the 
general practitioner, the consultant and 
the specialist provide as marked a con- 
trast as may be found among other 
occupational categories more difficult 
for study. 


Method of Study. After careful considera- 
tion, we decided to compare the coronary 
disease prevalence rates in general practi- 
tioners and anesthesiologists on the one hand 
with those of dermatologists and pathologists 
on the other. The general practitioner was 
assigned to a high stress category because of 
irregularities in the mode and tenor of his 
life resulting from emergency calls by day 
or night, frequent loss of sleep and the con- 
stant race against time. Similarly, the anes- 
thesiologist, adhering to a rigid time schedule. 
daily encountering potential or real crises in 
the operating or recovery rooms and often 
summoned at unpredictable hours, appeared 
to rank next to the general practitioner in the 
stressfulness of work. In sharp contrast, the 
dermatologist and pathologist appeared to be 


judges employed in formulating their rank- 
ings were regularity of working hours, variety 
of work, frequency of night calls, degree of 
involvement with troubles of patient’s family, 
amount of “hard work,” and others. Ther 
was almost unanimous agreement with regard 
to the “ranking by stressfulness” of the medi- 
cal categories under consideration (Table 2) 
The sums of ranks suggest that the consensus 
rated general practitioners and anesthesiolo 
gists in a definitely higher stratum of 
fulness” 


“stress- 
than pathologists and dermatologists 

Questionnaires were sent out to 4,000 physi 
cians, 1,000 in each of the 4 categories under 
study. The names of the physicians wer 
selected at random from alternate pages of 
the Directory of Medical Specialists of th 
American Medical Association and from the 
Membership Directory of the American Acad 
emy of General Practitioners. The question 
naire was primarily designed to determin: 
the hereditary background and prevalence o! 
coronary or hypertensive heart disease, 01 
both, in these groups and the time of onset 
of these disorders in relation to commence 
ment of general practice or entry into the 
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respective specialties (Table 3). Although 
2.587 replies (64.7%) were received from 
this questionnaire, 1,837, or 71% of this num- 
ber, were actually used in the final analysis 
(Table 4). The reasons for eliminating 294% 
of the returns were as follows: (1) Owing 
to a negligible prevalence of coronary heart 
disease in persons under the age of 40 and 
the relatively small number of returns in the 
age group 70 years and over, only doctors 
from 40 through 69 years of age were in- 
cluded in the study. (2) Female physicians 
were eliminated from the analysis because 


TABLE 2. 
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of the paucity of their numbers. (3) Failure 
to specify age or other pertinent data was 
responsible for the elimination of a small 
number of questionnaires. (4) In a relatively 
small group, letters were returned because 
of death of the physicians or the absence of 
forwarding addresses. 

It is recognized that certain weaknesses are 
inherent in the questionnaire method of 
survey, chief of which is the unknown preva- 
lence of disease among non-respondents. The 
prevalence of unsuspected disease detectable 
only by careful medical examination is also 


EIGHT JUDGES’ RANKINGS BY DEGREE OF STRESSFULNESS 
OF 4 SELECTED MEDICAL SPECIALTIES (1 = 


MOST STRESSFUL) 


Judge 

- Sum of Com posite 
Speciality B G i Ranks Ranking 
Anesthesiology 2 2 2 1 2 2 2 1 l4 2 
General Practice l l 1 2 1 1 1 2 10 l 
Pathology 3 3 3 3 26 3 

Coefficient of Concordance = .850 


Statistical Significance (by Variance Ratio test) is high: P < 1%. 


TABLE 3.—QUESTIONNAIRE 


Your age 


1 Parent_____ Both Parents 


3. Do you have cardiovascular disease? 


No Yes 


1. If yes, please specify: 


Hypertensive 


2. Do you have a positive family history of cardiovascular disease? 


No 


Age at onset_____ 


Angina Pectoris 


Myocardial Infarction 


Other______. Please state 


5. Did the illness develop before or after the commencement of general practice? 


Before___.__ After__.____ How long 


Remarks: 


6. Do you believe occupational strain to be related to etiologic mechanisms in clinical 


coronary atherosclerosis? 
Yes No 


Remarks: 


Thank you for your cooperation. 


Henry I. Russek, M.D. 
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not revealed by this technique of study. The 
main advantage of the questionnaire method 
is that it affords an opportunity to obtain 
data on a large number of persons at low 
cost of time, effort and expense. In the 
present instance, moreover, greater reliability 
of the results could be anticipated from the 
fact that physicians are becter qualified to 
give information on their medical history 
than any other group. 


Results. The prevalence of coronary 
heart disease and hypertension re- 
ported in medical practitioners and 
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specialists in various age decades is 
shown in Table 5. 

CORONARY HEART DISEASE. ten- 
dency of prevalence rates for coronary 
heart disease to increase with advance 
in age is clearly observed, as one would 
expect, in the present analysis (Table 
6). Thus, clinical coronary disease was 
present in 2.8% of all responding physi- 
cians 40 to 49 vears of age, in 8.6% 
of those 50 to 59 years of age and in 


TABLE 4.—NUMBER OF PHYSICIANS ANSWERING QUESTIONNAIRE 


Type or 


Specialty Sent Out 
Anesthesiologists 1,000 
Dermatologists 1,000 
General Practitioners 1,000 
Pathologists 1,000 
Total 4,000 


Rate of Response: 64.7% 


TABLE 5.—PREVALENCE OF CORONARY 


Used in Study 


Answered No. % of Ans’d 
650 303 46.6 
622 409 65.5 
647 544 $4.1 
668 581 87.0 

2,587 1,837 71.0 


HEART DISEASE AND HYPERTENSION 


REPORTED IN MEDICAL PRACTITIONERS AND SPECIALISTS IN VARIOUS 


AGE DECADES 


Coronary 
Heart CHD with 

Ages Specialty Total Disease Hypertension Hypertension 
40-49 Derm. 222 2 9 0 
Path. 331 6 12 1 
Anesth. 190 5 3 0 
G.P. 233 14 10 2 
Total 976 | 34 3 
50-59 Derm. 136 7 8 1 
Path. 173 9 13 1 
Anesth. 73 10 5 2 
G.P. 191 23 10 5 
Total 573 49 36 9 
60-69 Derm. 51 4 5 1 
Path. 77 9 i) 1 
Anesth. 40 12 4 0 
G.P. 120 28 11 4 
Total 288 53 29 6 
40-69 Derm 409 13 99 2 
Path. 581 24 34 3 
Anesth 303 27 12 2 
G.P. 544 65 31 11 
Total 1,837 129 99 18 
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18.4% of those 60 to 69 years of age. 
A similar trend with age is observed 
within each of the 4 specialty cate- 
gories selected for study. Equally ap- 
parent is the tendency of prevalence 
rates to increase with advance in stress 
rank from least to most. General prac- 
titioners and anesthesiologists, physi- 
cians judged to be under relatively 
high stress, showed distinctly higher 
coronary heart disease prevalence 
rates than dermatologists and patholo- 
gists. Of the 4 professional categories, 


TABLE 6.—PERCENTAGE 


PREVALENCE 


HEART DISEASE IN AMERICAN PHYSICIANS 


83,715 


icians in the United States to be 1.8 
times that of white males of the same 
ages in the general population but 
noted little difference between mortal- 
ity rates from this disorder in specialists 
and non-specialists. On the other hand, 
among English physicians Morris, 
Heady and Barley'® have reported 
that full-time general practitioners, age 
40 to 64, had about twice as high an 
incidence of coronary heart disease as 
other members of the profession. The 
data in the present study appear to 


OF CORONARY HEART DISEASE IN 4 


SPECIALTY CATEGORIES RANKED BY STRESSFULNESS 


Age at Survey 


A 


Specialty 40-49 =50-59 
Derm. 0.9 5.1 
Path. 1.8 5.2 
Anesth. 2.6 13.7 
G.P. 6.0 12.0 
Average 2.8 8.6 


Trend of Prevalence 


Chi Square 11.6 
Probability <.001 


7.6 
<.01 


the prevalence of coronary disease is 
lowest among derm: itologists 40 to 69 
years of age and highest among gen- 
eral practitioners in the same age group 
(3.2% as compared with 11.9%). Anes- 
thesiologists were found to have an 
over-all rate of 8.9%, or more than twice 
that calculated for dermatologists and 
pathologists. Similar analysis by dec- 
ales clearly demonstrates a strong 
correlation of stress rank with coro- 
nary disease prevalence (Table 6). 
The consistent finding of an increasing 
prevalence rate in each age group with 
vlvancing stress is highly significant 
st utistically. 

Dublin and Spiegelman’ found the 
rccorded death rate from diseases of 
the coronary arteries among male phys- 


Stress 

60-69 40-69 Rank 

7.8 3.2 Least 
11.7 4.1 
30.0 8.9 

23.3 11.9 Most 
18.4 7.0 


Rates and Stress Ranks 


8.2 
<.01 


36.4 
<.001 


indicate that in the United States at 
the present time coronary disease is 3 
times more prevalent in general prac- 
titioners than in dermatologists and 
pathologists. It also seems apparent 
that prevalence rates in general practi- 
tioners are significantly higher than 
those reported for other population 
groups in this country (Dawber, Moore 
and Mann’, Doyle et al.*, Drake, 
Buechley and Breslow‘). This conclu- 
sion appears inescapable even when 
allowance is made for the possibility of 
a negligible prevalence of coronary 
disease among the non-respondents in 
this study (Table 7). 

It is of interest that anesthesiologists 
were found to have a higher preva- 
lence of coronary heart disease than 
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general practitioners in both the 50 to 
59 and 60 to 69 age groups. Several 
possible explanations exist for this in- 
version of rates. It is well known that 
general practitioners tend to lighten 
their work-load on reaching middle age 
by discontinuing obstetrics, reducing 
surgical procedures and curtailing 


night calls. That a reduction from the 
peak is ordinarily made deliberately 
when the physician is about 50, prob- 
ably on the advice of his physician, 
has been established by a recent sur- 


vey (Frohlich*). 


In sharp contrast 


TABLE 7.—PREVALENCE OF 


General Practitioners 
Morris! 

Present Study 
Present Study (adjusted minimum) ° 


Other Population Groups 
Framingham? 
Albany® 
California Health+ 
Other4 


Assuming all non-respondents were free 


anesthesiologists, not being  self-em- 
ployed, are commonly subjected to 
ever increasing responsibilities from 
which there is little or no escape. The 
staggering prevalence rate of 30% 
among anesthesiologists in the 60 to 
69 age group who responded to the 
questionnaire underscores the unusual 
susceptibility of physicians in this 
specialty to coronary heart disease. 
Higher mortality among general prac- 
titioners at the higher ages could also 
be responsible for a lower prevalence 
of coronary heart disease among the 
living (as compared with anesthesiolo- 
gists) but such an explanation appears 


unlikely. 
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CORONARY 
PRACTITIONERS AND OTHER POPULATION GROUPS 


40 to 49 
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HYPERTENSION. The prevalence rates 
for hypertension were found to in- 
crease uniformly with advance in age, 
the increase being somewhat sharper 
for pathologists and anesthesiologists 
than for dermatologists and general 
practitioners (Table 8). Hypertension 
was reported by 5.4% of the 1,837 physi- 
cians between the ages of 40 and 69 
in the present study. The prevalence 
rate rose from 3.5% in those 40 to 49 
vears of age to 10.1% in those 60 to 
69 years of age. In shi arp contrast with 
the pattern observed with coronary 


HEART DISEASE 


IN GENERAL 


50 to 59 60 to 69 


3.0% (50-54 ) 


9. 0% (60-64 ) 


from clinical coronary artery disease. 


heart disease, the trend of the preva- 
lence rates for hypertension bore no 
relationship to the specialties ranked 
by stress. The prevalence rates by 
speci: alty at ages 40 to 69 closely ap- 
proximi ated the average of 5.4% for all 
groups combined. Thus, no significant 
differences were observed in the hyper- 
tension prevalence rates for these 4 
medical specialties. The findings are in 
accord with the view, recently emphi- 
sized by Perera'?, that hyperte nsion is 
gene tically linked having little etiologic 
relationship to emotional stress. 

Table 9 shows that for all specialties 
combined, and for the relatively lov 
stress and relatively high stress specia' 


TAB 


6.09% 
3.7% 7.3% 13.89 
0.9% 6.0% 
2.0% 
0.99 2.4% 
1.4% $.29 
1.1% 4.8% 
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TABLE 8.—PERCENTAGE PREVALENCE OF HYPERTENSION IN 4 
SPECIALTY CATEGORIES RANKED BY STRESSFULNESS 


Age at Survey 


Specialty 10-49 50-59 60-69 40-69 Stress Rank 
Derm. 1.1 5.9 9.8 5.4 Least Stress 
Path. 3.6 15 11.7 5.9 
Anesth. 1.6 6.8 10.0 4.0 
G.P. 1.3 5.2 9.2 5.7 Most Stress 
Average 6.3 10.1 5.4 


Trend of Prevalence Rates and Stress Ranks, Ages 40-69 
Chi Square O07 1 
Probability >.90 


TABLE 9.—PREVALENCE OF CORONARY HEART DISEASE IN CASES WITH AND 
WITHOUT HYPERTENSION FOR SELECTED MEDICAL SPECIALISTS AT 
AGES 40 TO 69 


Derm. & Path. Anesth. & G.P. 
(“Low” Stress) (“High” Stress) Total 


Not Not Not 
Hyp. Hyp. Hyp. Hyp. Hyp. Hyp. 


CHD History 5 32 13 79 18 11] 
Total 56 93-4 43 804 99 1,738 


CHD Prevalence Rate (4%) 8.9 3.4 30.2 9S 18.2 6.4 


Ratio of Rates: 
Hyp./Not Hyp. 2.6 3.1 2.8 
Probability . 


TABLE 10.—PREVALENCE OF CORONARY HEART DISEASE HISTORY IN CASES 
WITH AND WITHOUT HYPERTENSION FOR MEDICAL PRACTITIONERS IN 
4 SPECIALTIES BY BROAD AGE GROUP 


Age at Survey 


10-59 60-69 10-69 
Not Not Not 
Hyp. Hyp. Hyp. Hyp. 


Hyp. 


CHD History 12 64 6 47 18 111 
Total 70 1,479 29 259 99 1,738 
CHD Prevalence Rate 18.2 


Ratio of Rates: 
Hyp./Not Hyp. 4.0 1.1 2.8 
Probability >.0! 
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ties taken separately, coronary heart 
disease prevalence was 2% to 3 times 
higher among hypertensives than among 
normotensives.* On the other hand, 
hypertension could not have been a 
very important factor in the develop- 
ment of coronary heart disease in this 
total experience since the hyperten- 
sives were less than 6% of the cases in 
each category shown. It can also be 
seen that the excess of coronary heart 
disease prevalence among hyperten- 
sives was concentrated largely among 
the cases 40 to 59 years at survey 
(Table 10). Coronary heart disease 
rates in the hypertensive and normo- 
tensive groups at ages 60 to 69 were 
not significantly different, principally 
because the rate in normotensives had 
attained a much higher level than that 
at earlier ages. This undoubtedly re- 
flects the tendency for coronary heart 
disease prevalence to increase to higher 
percentage levels at the older ages in 
all specialties, regardless of the pres- 
ence or absence of hypertension. 
Discussion. There is undoubtedly an 
interplay of many factors in the causa- 
tion and progression of coronary ather- 
osclerosis. Among those currently re- 
ceiving special emphi isis are heredity, 
diet, other diseases, electrolytes, hor- 
monal patterns, anatomical configura- 
tions, personality traits, social practices 
and adaptations to life situations. Al- 
though the proportional contribution of 
each cause varies from case to case, 
there is mounting evidence that, in the 
American male, emotional stress of oc- 
cupational origin is a major influence 
in the etiologic spectrum of coronary 
artery disease. Certainly the practicing 
physician, whose routine duties encom- 
pass not only the responsibility of 
health but also of life itself, should be 


found among the most vulnerable 


The ratio of hypertensive to normotensive pre valence 
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our society if this concept is correct. 
The high frequency of the disease 
among members of the medical profes- 
sion has indeed attracted attention for 
more than 50 years and has led to the 
designation “morbus medicorum” for 
angina itself. In 1910, Sir William 
Osler", commenting on the high preva- 
lence of the disease among doctors, 
wrote the following: 


“In a group of 20 men, every one of 
whom I knew personally, the outstanding 
feature was the incessant treadmill of prac- 
tice; and yet if hard work—that ‘badge of 
all our tribe’-—was alone responsible, would 
there not be a great many more cases? Every 
one of these men had an added factor— 
worry; in not a single under 50 years of 
age was this feature absent. Listen to 
some of the comments which I jotted down 
of the circumstances connected with the 
set of attacks: ‘A man of great mental and 
bodily energy, working early and late in a 
practice, involved in speculations in land’ 
‘domestic infelicities’; ‘worries in the 
of Medicine’; ‘troubles with the 
his institution’; ‘law suits’; “domestic worries’; 

At least 6 or 7 men of the 6th decade 
were carrying loads light enough for the 
5th but too much for a machine with an 
ever lessening reserve.” 
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Support for this clinical impression 
is found in the observations of Smith'" 
which have shown the incidence of 
coronary sclerosis in physicians to be 
more than double that recorded for 
other occupations represented in the 
clientele of the Mayo Clinic. Similar 
confirmation was not obtained, how- 
ever, by the analysis of Master, Dack 
and Jaffee® employing United States 
census figures in conjunction with oc- 
cupational classification of their coro- 
nary patients. On the other hand, 
Dublin and Spiegelman® did observe 
that the recorded death rate from dis- 
eases of the coronary arteries among 
male physicians during the period 1938 
to 1942 was 1 4/5 times that of white 


rates for dermatologists and patholo- 


gists does not quite achieve significance at the 5% level, probably because of the small numbe: 
of hypertensives with coronary heart disease in these groups. 
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males of the same ages in the general 
population. 

More recent studies have also ap- 
peared to point up the increase “d_pre- 
disposition of the general practitioner 
to coronary artery disease. Thus, 
Morris, Heady and Barley”, in a sur- 
vey of the records of an insurance 
society carrying non-cancellable sick- 
ness and accident policies, found that 
general practitioners in England had 
about twice as high an incidence of 
coronary heart disease as medical 
specialists and other population groups 
in that country. Our own observations 
in the pre sent study are in close ac- 
cord with these findings. From the 
data it would appear that, in the 
United States, coronary disease is now 
3 times more prevalent among general 
practitioners than among dermatolo- 
gists and pathologists. Anesthesiologists, 
judged to be second when ranked in 
the order of greatest stressfulness, were 
close to general practitioners and in the 
sixth and seventh decades actually ex- 
ceeded them in the frequency with 
which coronary disease was reported. 
Moreover, the highly significant statis- 
tical correlation in each age group be- 
tween the ranking by stressfulness and 
the trend of prevalence rates for coro- 
nary disease lends further emphasis 
to the importance of emotional factors 
in the genesis of coron iry artery dis- 
ease. Although pe rsonality traits which 
are genetically linked may not only 
determine the selection of one spec ialty 
over another but also influence coro- 
nary disease prevalence independently 
of occupational factors per se, the 
83,000 general practitioners in the 
United States must be regarded as a 
fairl, representative cross-section of all 
personality types in the general popu- 


lation. Consequently, despite the fact 


that emotional stress may often be 
generated by behavior patterns within 
the individual himself, the burden of 
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occupational demands cannot be mini- 
mized in the light of these findings. 

That the general practitioner in this 
country may have an equal or greater 
susceptibility to coronary artery disease 
than his British colleague appears evi- 
dent from a comparison of the statisti- 
cal data (Table 7). Even when ad- 
justed minimum rates are employed 
(derived from the assumption that all 
non-respondents to the questionnaire 
are free from clinical coronary artery 
disease ), this conclusion seems tenable. 
Certainly the prevalence rates for gen- 
eral practitioners found in this study 
are significantly higher than those re- 
ported for other population groups both 
in the United States and abroad. This 
view is strengthened by the realization 
that the presence of unsuspected coro- 
nary disease among general practition- 
ers in the present study was not ascer- 
tained, whereas careful medical exami- 
nation has disclosed the true preva- 
lence of the disease in some population 
groups with which our material has 
been compare (Framingham and 
Albany projects ) 

Although hype rtension has long been 
considered to be a “stress” disease by 
many observers, the distribution of 
this disorder in our material, unlike 
that seen with coronary disease, bore 
no relationship to the stressfulness of 
the medical categories studied (Table 
8). Since no significant differences were 
observed in the hypertension preva- 
lence rates for these 4 medical special- 
ties, it would appear that the disease 
is linked to inborn factors rather than 
to environmental stress ( Perera‘). It 
has been claimed that the likelihood of 
developing coronary artery disease is 
greatly augmented by the presence of 
hypertension, hy percholesterolemia or 
obesity (Dawber et al.'). Although 
coronary heart disease prevalence was 
2% to 3 times higher among hyperten- 
sive than among normotensive physi- 
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cians in this study, hypertension could 
not have been a very important factor 
in this total experience since the hyper- 
tensives were less than 6% of the cases 
in each category (Tables 8 and 9) 

Summary and Conclusions. To test 
the validity of previous findings which 
have indicated that prolonged emo- 
tional strain may be an important etio- 
logic factor in the genesis of coronary 
artery disease, a questionnaire survey 
was undertaken in physicians among 
whom obvious differences exist with 
respect to tensions created by routine 
demands of the job. For this purpose, 
4 professional groups were selected, 
of which 2 were judged to be in a 
“high stress” area of medical practice 
( general practitioners and anesthesiolo- 
gists) and 2 in a “low stress” area 
(pathologists and dermatologists ). 
Questionnaires were sent out to 4,000 
physicians, 1,000 in each of the 4 cate- 
gories under study, in order to deter- 
mine the prev valence of coronary or 
hypertensive heart disease, or both, in 
each of these groups. From an analysis 
of the 2,587 replies (64.77) received to 
this questionnaire, the following obser- 
vations and conclusions have been 
made: 

1. Among the respondents, general 
practitioners anesthesiologists 
showed distinctly higher coronary heart 
disease prev valence rates than dermatol- 
ogists and pathologists. Of the 4 profes- 
sional categories, the prevalence of 
coronary disease was least among der- 
matologists 40 to 69 years of age and 
highest among general pontianses in 
the same age group (3.2% as compared 
with 11.9%). Anesthesiologists were 
found to have an over-all rate of 8.9% 
or more than twice that calculated for 

dermatologists and pathologists. 
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SUMMARIO IN INTERLINGUA 
Stresses Emotive e Morbo Coronario-Cardiac in Medicos American 


Con le objectivo de probar le validitate de previe constatationes que indicava 
que un prolongate tension emotive pote esser un importante factor etiologic in 
le genese de morbo de arteria coronari, un enquete esseva interprendite con le 
uso de un questionario in un population de medicos pro qui il existe obvie differ- 
entias con respecto al tensiones create per le requirimentos routinari del labor 
diurne. Esseva seligite 4 gruppos professional, incluse 2 reguardate como repre- 
sentantes de areas de “alte stress” del dominio medical (practicos general e 
anesthesiologos ) e 2 reguardate como representantes de “basse stress” ( pathologos 
e dermatologos). Questionarios esseva expedite a 4.000 medicos, 1.000 in cata 
un del 4 categorias sub investigation, con le objectivo de determinar le preva- 
lentia de morbo cardiac coronari 0 hypertensive 0 ambes in omne del 4 gruppos. 
Super le base de un analyse del 2.587 responsas recipite a iste questionario 
(64.7%), le sequente observationes e conclusiones pare esser justificate: 

|. Inter le respondentes, le practicos general e le anesthesiologos monstrava 
distinctemente plus alte proportiones de prevalentia de morbo cardiac coronari 
que le dermatologos e le pathologos. Inter le 4 categorias professional, le 
prcvalentia de morbo coronari esseva le minus alte in dermatologos de 40 a 69 
annos de etate e le plus alte in practicos general del mesme gruppo de etate. 
Le procentages esseva 3,2 e 11,9, respectivemente. Esseva trovate que le 
anesthesiologos habeva un prevalentia total de 8,9%, i.e. plus que duo vices le 
pre alentia calculate pro dermatologos e pathologos. 

~ In le Statos Unite, al tempore presente, il pare que morbo coronari es tres 
Vievs plus prevalente inter medicos de practica general que inter dermatologos 
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PENICILLIN: ORAL OR INTRAMUSCULAR? 


By G. A: Cronk, M.D. 


ASSOCIATE PROFESSOR, DEPARTMENT OF HEALTH AND PREVENTIVE MEDICINE 


AND 


SYRACUSE UNIVERSITY 


W. B. WHEATLEY, Pu.D. 


In 1959, potassium alpha-phenoxy- 
ethyl penicillin® (potassium phenethi- 
cillin) was synthesized by the N-acyla- 
tion of 6-aminopenicillanic acid with 
alpha-phenoxypropionic acid (Perron 
et al.*). Since its introduction, several 
investigators have demonstrated that 
this penicillin is absorbed well from 
the gastrointestinal tract and_ that 
it produces serum concentrations which 
are substantially higher than those ob- 
tained with other oral penicillins 
(Garrod*, Knudson and_ Rolinson®). 
Clinical studies have shown it to be 
a highly effective antimicrobial agent 
in infections caused by _ penicillin- 
sensitive organisms (Cronk et al., 
Morigi, Wheatley and Albright*). 
Through several years of penicillin 
experience, the medical profession has 
generally accepted the concept that 
intramuscular penicillin is more effec- 
tive than oral penicillin. The experi- 
ments presented in this study were 
performed to compare penicillin serum 
concentrations following the oral ad- 
ministration of potassium phenethicil- 
lin with those following intramuscular 
administration of equivalent amounts 
of potassium penicillin G. It was 
hypothesized that, if the same se- 


(From the Department of Health and Preventive Medicine, Syracuse University and Bristol 
Laboratories, Division of Bristol-Myers Company, Syracuse 1, New York ) 


ASSISTANT TO THE SCIENTIFIC DIRECTOR, BRISTOL LABORATORIES 


rum penicillin concentrations could 
be obtained with the former as 
with the latter, the continued gen- 
eral use of parenterally administered 
penicillin hardly could be justified 
by precedent alone or by the ethereal 
concept of increased effectiveness. 
Thus, the increasing rate of ana- 
phylactic and other reactions asso- 
ciated with injected penicillin could 
be reduced by using oral administra- 
tion whenever feasible. 


Methods and Materials. Healthy adult vol- 
unteers of both sexes between the ages of 
21 and 56 were used in these experiments. 
In all experiments, the volunteers were main- 
tained in a fasting state for 7 or more hours 
before the test began. 

Three antibiotic formulations were used: 


. an oral tablet containing 250 mg. of potas- 


sium phenethicillint, an intramuscular vial 
containing 250 mg. of potassium penicillin 
Gt, and an intramuscular vial containing 
250 mg. of potassium phenethicillin§. The 
oral tablets were administered with 60 ml. 
of tap water. The intramuscular injections 
were given with 20 gauge, 14” needles into 
the gluteal muscles. 

The first two experiments, using 10 volun- 
teers, were crossover studies with oral potas- 
sium phenethicillin and intramuscular potas- 
sium penicillin G. Serum samples for determi- 
nation of penicillin concentrations were with- 
drawn at 0, %, %, 1, 2, 4, and 6 hours in the 


®*Trade name of Bristol Laboratories for this product is Syncillin. 
Potassium phenethicillin assayed at 250 mg. per tablet. 
{Potassium penicillin G assayed at 245 mg. per vial. 

§Potassium phenethicillin assayed at 250 mg. per vial. 
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first experiment and 0, i, %, 1, 2, and 4 hours 
in the second experiment. 

The third experiment, using 15 volunteers, 
was designed as a Latin Square with all 3 
antibiotic formulations described above. Se- 
rum samples were obtained at 0, %, 1, 2, 4, 6, 
and 8 hours and assayed for penicillin con- 
tent. In all 3 experiments, one volunteer was 
dropped from each study for reasons not 
related to the experiment. 


Type Crossover 
Number of volunteers 9 


| Hr. 


K Phenethicillin P.O. 
K Penicillin G 


} Hr. 
K Phenethicillin 1.M 


K Phenethicillin P.O. $8 | 
K Penicillin G IM. $9 | 
K Phenethicillin I.M. 


K Phenethicillin P.O. 1 
K Penicillin G 1M. 2 
K Phenethicillin I.M. 


PENICILLIN: 


TABLE 1 


Experiment 1 


1.6 (0.2-3.1) 
ILM. 1.8 (0.5-4.2) 


K Phenethicillin P.O. 4.6 (1.2-10.0) 2.91 (0.5-10.0 
K Penicillin G 4.3 (2.0-8.2) 


3 (0.5-2.8) 
5 (0.6-4.2 
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oral administration of 250 mg. of potas- 
sium phenethicillin as those following 
intramuscular injection of 250 mg. of 
potassium penicillin G. In the third 
experiment, 250 mg. of the synthetic 
penicillin administered intramuscularly 
also produced levels similar to those 
of the oral administration. 


Experiment 2 


Experiment 3 


Crossover Latin Square 
9 14 


O.86 (0.1—2.2) 
0.83 (0.2—2.0) 


2.69 (0.2—-4.5) 
1.96 (0.6-3.4) 2.68 (0.4-11.0) 
3.22 (0.4— 


) 4.01 (1.0-7.5) 
55 (1.4-4.3) 2.66 (1.1-3.4) 
3.56 (1.2- 


5) 1.94 (0.7-7.8) 
) 1.54 (0.9-2.4) 


2.33 (1.5-3.6) 


K Phenethicillin P.O. 0.08 (0-0.1) 0.17 (0-04) 0.19 (0.05-0.7) 
K Penicillin G 1M. 0.82 (0.05-2.2) 0.36 (0.1-0.7) 0.50 (0.2-1.4) 
K Phenethicillin 1.M. 0.51 (0.2-1.3) 

6 Hrs.—K Phenethicillin P.O. 0 0.05 (0-0.2) 
K Penicillin G IM. 0.16 (0-0.4) 0.25 (0.03-1.55) 
K Phenethicillin I1.M. 


8 Hrs.—K Phenethicillin P.O. 
K Penicillin G 
K Phenethicillin 1.M. 


All doses were 250 mg. 


Using the cup plate method with Sarcina 
lutea, F.D.A. 1001, as the test organism, 
penicillin serum assays were performed on 
the same day as withdrawal of the blood. 
In each instance, potassium phenethicillin 
an potassium penicillin G were used as 
their own standards. The two-sigma rela- 
tive variability for the penicillin plate assays 
is 11%. 


Results. The average penicillin con- 
centrations obtained in this study are 
presented in Table 1. In all 3 experi- 
ments, the average penicillin levels 
were essentially the same following 


All measurements are in micrograms per milliliter. 


0.16 (0-0.5) 


0.05 (0-0.2) 
0.05 (0-0.1) 
0.07 (0-0.3) 


If linear curves are drawn portray- 
ing the average penicillin serum con- 
centrations obtained in the third ex- 
periment, it can be seen that in gen- 
eral the curves are identical (Fig. 1). 
By the use of a planimeter, the area 
under these curves can be obtained. 
These areas represent in a single figure 
the antibiotic absorption as measured 
by serum concentrations at specified 
times; in some ways, they render com- 
parisons more easily. 
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Ratio of 


Antibiotic Areas 


1.00 


1.18 
0.92 


Area 
1754 
2072 
1620 


Oral potassium phenethicillin 
I.M. potassium phenethicillin 
I.M. potassium penicillin G 


There is no statistical difference among 
these areas, which indicates that the 
same antibiotic absorption was ob- 
tained in each test situation. 
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COMMENT. From the data presented, 
it appears that orally administered 
potassium phenethicillin will produce 
the same serum concentration as a sim- 
ilar amount of potassium penicillin G 
given intramuscularly. From the huge 
number of well-documented publica- 
tions of the past 15 years, the patient's 
tolerance of orally administered peni- 
cillin with relatively small side-effects 
in contrast to his tolerance of injected 
penicillin is an established fact ( Frank®, 
Seal’, Welch, Lewis, Weinstein and 
Boekman* ). The use of injectable peni- 


cillin has many facets. Its continued 
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use has been quite legitimate in bio- 
logical situations where the  gastro- 
intestinal tract was denied as a channel! 
of absorption or where relatively re- 
sistant infections required extremely 
high penicillin concentrations. In gen 
eral, however, most infections caused 
by penicillin-sensitive organisms do not 
require inordinately high concentra- 
tions and the gastrointestinal tract is 


LEGEND: 


PHENETHICILLIN ORAL 
PHENETHICILLIN 
PENICILLIN G 


available in the great majority of pa- 
tients. The assumption of the risks 
coincident to the injection of penicillin 
now appears to be only occasionally 
justified with the avail: ability of this 
newer, acid-resistant, readily- -absorbed 
oral penicillin. 

Summary and Conclusions. 1. Two 
crossover experiments and one Latin 
Square experiment were performed to 
examine the penicillin serum concen- 
trations obtained following the 
administration (fasting) of 250 mg. of 
potassium phenethicillin, the  intr:- 
muscular injection of 250 mg. of potas- 
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sium penicillin G, and the intramuscu- 
lar injection of 250 mg. of potassium 
phenethicillin. 

2. The average penicillin serum con- 
centrations obtained were essentially 
the same for all 3 formulations. The 
areas under the linear curves portray- 
ing these levels were statistically the 
same, confirming the similarity of total 
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absorption among the 3 formulations. 

3. On the basis of 3 separate experi- 
ments, it appears that the same peni- 
cillin serum concentrations can be ob- 
tained with 250 mg. of potassium 
phenethicillin administered orally (fast- 
ing) as with 250 mg. of potassium 
penicillin G administered intramus- 
cularly. 
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SUMMARIO IN INTERLINGUA 


Penicillina: Oral o Intramuscular? 


1. Esseva effectuate 2 experimentos cruciate e 1 secundo le disposition del 
si-appellate quadrato latin pro examinar le concentration seral de penicillina 
post (1) le administration oral—in stato jejun—de 250 mg de phenethicillina de 
kalium, (2) le injection intramuscular de 250 mg de penicillin G a kalium, e (3) 
le injection intramuscular de 250 mg de phenethicillina de kalium. 

2. Le concentrationes medie de penicillina seral in le 3 casos esseva essential- 
mente le mesmes. Le areas infra le curvas reflectente iste nivellos esseva statis- 
ticamente le mesmes, lo que confirma le similitude del absorption total inter 
le 3 formulationes. 

3. Super le base de 3 separate experimentos, il pare justificate concluder que le 
mesme concentration seral de penicillina pote esser effectuate per medio de 250 
ing de phenethicillina de kalium per via oral (in stato jejun) como per medio 
de 250 mg de penicillina G a kalium per via intramuscular. 
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THE purpose of this report is to dis- 
cuss the management of obstructive 
jaundice thought to be due to leukemic 
lymph node compression of the extra- 
hepatic biliary ducts. The extreme 
rarity of this lesion in chronic ly mpho- 
cytic leukemia and the difficulties in- 
volved in its differentiation from non- 
leukemic obstruction make surgical ex- 
ploration essential under these circum- 
stances. There is little justification for 
delaying surgery in order to attempt 
treatment with either ionizing radia- 
tion or chemotherapy if the obstruction 
is clearly defined as extrahepatic. The 
following case histories illustrate the 
complexities in diagnosis and manage- 
ment of patients with this problem. 


Case Reports. case 1. A 65-year-old man 
was admitted to the Grace-New Haven Com- 
munity Hospital because of jaundice of 2 
months’ duration. He had been well until 
2 months prior to admission when he de- 
veloped anorexia and diarrhea associated 
with severe abdominal and back pain. He had 
6 to 7 loose, clay-colored stools daily along 
with the appearance of dark brown urine and 


(94/726) 


New London, Connecticut ) 


icterus of the skin. During the next 2 
the jaundice gradually increased in intensity, 
and he developed generalized pruritus and a 
60-pound weight loss. There was no history 
of exposure to industrial solvents or ingestion 
of drugs. The patient’s father died of leu- 


months 


kemia, type unknown, and the _patient’s 
mother died of carcinoma of the rectum. 

The physical examination revealed a well 
developed, moderately obese, white male 
with deep icterus of the skin but in no ap- 
parent acute distress. The sclerae and oral 
mucous membranes were deeply jaundiced. 
No hemorrhages into either the skin or 
mucous membranes were noted. A_ few 
scattered, small lymph nodes were palpable 
in the posterior cervical chain without other 
lymphadenopathy. The chest was clear to 
percussion and auscultation. Cardiomegaly 
was not present and no murmurs were heard. 
The liver was firm, smooth, non-tender and 
its edge was palpable 5 cm. below the right 
costal margin. The spleen was not palpable 
and no abdominal masses were felt. The 
remainder of the physical examination was 
unremarkable. 

The laboratory findings revealed a hema- 
tocrit which fell from 39% on admission to 
22% over a period of 21 days. The total white 
blood count ranged between 99,000 per c.mm. 
to 169,000 per c.mm. with differential leuko- 
cyte counts showing from 65% to 94% mature 
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lymphocytes. Bile was present in the urine. 
The total serum bilirubin was 16.7 mg. per 
100 ml. on admission, rose to 33.5 mg. prior 
to surgery and fell to 19.8 mg. per 100 ml. 
postoperatively. The one-minute fractions for 
these determinations was 7.8 mg., 15.2 mg. 
and 10.5 mg. per 100 ml. There was reten- 
tion of 44.5% and 33.8% bromosulfophthalein 
after 45 minutes on 2 separate determinations. 
The cephalin-cholesterol flocculation was 0 to 
+2 after 48 hours while the thymol turbidity 
and flocculation tests both remained nega- 
tive. The alkaline phosphatase was 65.8 
Bodansky units (B.U.) on admission, rising 
to 86.3 B.U. and dropping to 29.7 B.U. after 
surgery. The one-stage prothrombin test was 
80% of normal. The SGOT was 384 units on 
admission and dropped to 152 units prior 
to the patient’s death. The bone marrow was 
diffusely infiltrated with mature lymphocytes. 
An upper gastrointestinal series demonstrated 
deformity of the duodenum and the presence 
of a retrogastric mass. On the 9th hospital 
day, the patient developed progressive ab- 
dominal distension. A roentgenogram of the 
abdomen was interpreted as being strongly 
suggestive of small bowel obstruction. Surgi- 
cal consultation was obtained and because 
of the clinical appearance of the patient and 
the Roentgen findings exploratory laparotomy 
was performed. Carcinoma of the head of 
the pancreas with diffuse hepatic metastases 
were the major findings noted at operation. 
Dilated loops of small bowel were seen but 
no focal obstruction was found. The gall- 
bladder and common bile duct were markedly 
dilated and the common bile duct was in- 
filtrated with neoplastic tissue. There was 
neither visceral adenopathy nor splenomegaly. 
A cholecysto-jejunostomy and jejuno-jenunos- 
tomy were performed. A liver biopsy done 
at the time of surgery revealed metastatic 
adenocarcinoma originating from either the 
biliary or pancreatic ducts. His postoperative 
course was complicated by an E. coli urinary 
tract infection, gastrointestinal bleeding, hypo- 
tension and hepatic coma. He died on the 
20th postoperative day. No postmortem ex- 
amination was performed. 

CASE 2. A 69-year-old man was admitted 
to the Lawrence and Memorial Associated 
Hospitals, New London, Connecticut, because 
of abdominal pain of 2 months’ duration 
an’ visible jaundice of 3 days’ duration. The 
patient was in good health until 2 months 
prior to admission when he developed inter- 
mitient, right upper quadrant abdominal pain 
which occurred immediately after eating and 
occ sionally would awaken him from sleep 
in the early morning hours. The pain was 
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accompanied by nausea but not by vomiting, 
flatulence, distension or diarrhea. Three days 
prior to admission he developed visible jaun- 
dice, grayish-white stools and dark brown 
urine. The right upper quadrant pain became 
more persistent and increased in severity. 
There was no history of injections, ingestion 
of unusual drugs, or exposure to toxins or 
solvents. The family history was non-con- 
tributory. 

On physical examination the patient pre- 
sented as a deeply jaundiced, emaciated, 
white male appearing both acutely and chron- 
ically ill. In addition to the skin, the sclerae 
and oral mucous membranes were deeply ic- 
teric. Neither mucous membrane nor cuta- 
neous hemorrhages were found and no sig- 
nificant adenopathy was present. The lungs 
were clear to palpation, percussion and aus- 
cultation. The heart was not enlarged and 
no murmurs were heard. The liver was pal- 
pable 4 cm. below the right costal margin. 
It was firm, smooth and slightly tender. The 
spleen was felt 2 cm. below the left costal 
margin and was smooth and non-tender. 
There was mid-epigastric tenderness to mod- 
erate palpation. The remainder of the physi- 
cal examination was unremarkable. 

The laboratory studies revealed a hemato- 
crit of 42%. The total white blood count was 
36,000 per c.mm. on admission and rose to 
162,000 per c.mm. just before the patient’s 
death. The differential leukocyte counts 
ranged from 83% to 100% mature lymphocytes. 
The urine was positive for bile. The total 
serum bilirubin was 9.0 mg. per 100 ml. and 
the one minute fraction was 5.6 mg. per 100 
ml. Cephalin-cholesterol flocculation and the 
thymol turbidity and flocculation tests all 
gave a +1 reaction. The one-stage prothrom- 
bin test was 75% of normal. There was en- 
sive infiltration of the bone marrow with ma- 
ture lymphocytes but a few prolymphocytes 
and lymphoblasts also were noted. A study 
of the colon by Roentgen-ray was within nor- 
mal limits. An upper gastrointestinal series 
showed hepatomegaly, irregularity of the 
lesser curvature of the stomach and displace- 
ment of the duodenum to the right. 

On the 7th hospital day abdominal explor- 
ation was performed. The peritoneum, colon 
and omentum were studded with nodular 
masses varying in size from 5 mm. to 2 cm. 
The liver was enlarged and bile stained. The 
common bile duct and cystic duct were re- 
placed by fibrotic and apparently neoplastic 
tissue which extended into the gallbladder 
bed and the hepatic parenchyma. No recog- 
nizable adenopathy was noted at the porta 
hepatis, but this area was densely invaded by 
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the neoplastic process. The spleen was en- 
larged and there was moderate abdominal 
lymphadenopathy. Biopsies taken from the 
liver, gallbladder area, omentum, and parietal 
peritoneum all showed infiltration with a 
mucus-producing adenocarcinoma. There was 
extensive infiltration of the liver with mature 
lymphocytes. Postoperatively the icterus deep- 
ened and the patient became febrile and dis- 
oriented. He died on the 7th postoperative 
day. Permission for postmortem examination 
was not obtained. 

casE 3. A 56-year-old man was admitted 
to the Grace-New Haven Community Hos- 
pital because of weight loss, pruritus and 
jaundice of approximately 7 weeks’ duration. 
At the onset of his illness he noted that his 
urine was very dark in color, his stools were 
grayish-white and his eyes were becoming 
yellow. Subsequently, he developed nausea, 
anorexia, vomiting, intermittent pruritus, and 
a 70-pound weight loss. There was no his- 
tory of contact with toxic industrial solvents 
or parenteral medication. Four years earlier 
the hematocrit, total white blood count and 
differential count were normal. The family 
history revealed that the patient’s sister has 
chronic lymphocytic leukemia. 

The physical examination showed a deeply 
jaundiced, cachectic white male, appearing 
chronically ill. In addition to the skin, the 
sclerae and oral mucous membranes were 
grossly icteric. Discrete, firm, 1 to 2 cm. 
lymph nodes were palpable in all cervical 
chains. Lymph nodes similar in size and con- 
sistency to those in the neck were felt in 
both axillae and inguinal regions. The lungs 
were clear to percussion and auscultation. 
There was no cardiomegaly and no murmurs 
were heard. The liver was enlarged 5 to 7 
cm. below the right costal margin. It was 
firm, irregular, and extended across the ab- 
domen to the left mid-clavicular line. On ini- 
tial examination of the abdomen a soft bal- 
lotable mass, thought to be gallbladder, was 
felt medial to the border of the right lobe 
of the liver but it was not felt on subse- 
quent examinations. A firm, non-tender spleen 
was palpable 2 cm. below the left costal 
margin. The patellar reflex was diminished 
and motor power was decreased in the left 
lower extremity. The remainder of the physi- 
cal examination was unremarkable. 

Laboratory examination revealed a hema- 
tocrit of 39%. The total white blood count 
varied from 12,600 per c.mm. to 31,850 
per c.mm. during the hospital stay. The differ- 
ential leukocyte count ranged from 56% to 
84% mature lymphocytes. The urine was 
positive for bile. On admission the total se- 
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rum bilirubin was 31.7 mg., with a one-minute 
fraction of 16.9 mg. per 100 ml. Postopera- 
tively, the total serum bilirubin fell to 5.3 
mg. with a one-minute fraction of 2.4 mg. 
per 100 ml. There was 54.6% retention of 
bromosulfophthalein) in 45 minutes. The 
cephalin-cholesterol flocculation, thymol  tur- 
bidity and flocculation tests were negative. 
The alkaline phosphatase was 27.6 B.U. and 
fell to 7.1 B.U. after surgery. The SGOT was 
308 units on admission and decreased to 128 
units after operation. There was extensive in- 
filtration of the bone marrow with mature 
lymphocytes. Sigmoidoscopic examination and 
Roentgen-ray contrast study of the colon were 
reported as unremarkable. An upper gastro- 
intestinal series revealed an irregularity of 
the duodenum and distortion of the lesser 
curvature of the stomach. On the 10th hos- 
pital day exploratory laparotomy per- 
formed. The surgeon found that the pancreas 
was displaced anteriorly and was hard in 
consistency. Prominent lymph nodes wer 
present in the region of the celiac axis and 
porta hepatis. The common bile duct was 
dilated to 18 mm. and was externally com- 
pressed at its distal portion by enlarged lymph 
nodes. The diagnosis at the time of surgery 
was carcinoma of the pancreas although 
frozen section biopsy of a peripancreatic 
lymph node failed to disclose any cancer 
Cholecystectomy, choledocho-jejunostomy and 
jejuno-jejunostomy were performed. A_ liver 
biopsy showed periportal and sinusoidal in- 
filtration with mature lymphocytes. The archi- 
tecture of the biopsied lymph node was con- 
sistent with chronic lymphocytic leukemia 
The postoperative course was uneventful 
Although there was appreciable amelioration 
of the jaundice following surgery the patient 
was given a single 20 mg. intravenous dose of 
nitrogen mustard on the 17th postoperative 
day. The total leukocyte count fell to 6,500 
per c.mm. with a differential count contain- 
ing only 34% lymphocytes on the 5th day 
following the administration of nitrogen mus- 
tard. He was discharged in a much improved 
clinical state on the 14th day after treatment 
at which time his hematocrit was 39% and 
his total leukocyte count was 4,700 per c.mm 

case 4. A 65-year-old man was admitted 
to the Grace-New Haven Community Hos- 
pital because of jaundice and a skin eruption 
of 3 weeks’ duration. A transurethral prosta- 
tectomy was performed for benign prostatic 
hypertrophy 3 years earlier. At that time the 
hemoglobin was 14.0 gm. and the total white 
blood count was 64,000 per c.mm. with a 
differential count of 90% lymphocytes. ‘I he 
bone marrow was diffusely infiltrated w ith 
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mature lymphocytes and a diagnosis of chronic 
lymphocytic leukemia was made. re- 
ceived no specific leukemia therapy and was 
well until 6 months prior to admission when 
he developed anorexia, easy fatiguability, 4 
to 5 diarrheal bowel movements daily, along 
with a 40-pound weight loss. Three weeks 
before admission he noted the onset of stead- 
ily deepening jaundice, a skin rash, grayish- 
white stools, and dark urine. There was no 
history of exposure to toxic solvents, drug 
ingestion, or parenteral medication. The fam- 
ily history was non-contributory. 

The physical examination revealed a thin, 
cachectic male appearing acutely and chron- 
ically ill. The skin, sclerae, and oral mucous 
membranes were deeply icteric. There were 
firm, discrete, 2 to 3 cm. lymph nodes pal- 
pable in the neck, both axillae and inguinal 
regions, The lungs were clear to percussion 
and auscultation. Cardiomegaly was not pres- 
ent and no murmurs were heard. The liver 
extended to the level of the iliac crest and 
was firm, smooth, and non-tender. The spleen 
was felt 1 cm. below the left costal margin 
and was firm and non-tender. An erythema- 
tous macular skin eruption, diagnosed as 
erythema multiforme, was present over the 
thorax and upper extremities. The remainder 
of the physical examination was unremarkable. 

The laboratory studies on admission re- 
vealed a hematocrit of 24%, a total white blood 
count of 79,000 per c.mm. and a differential 
count of 92% mature lymphocytes. The urine 
was positive for bile. The total serum bili- 
rubin was 27.7 mg. per 100 ml. Seven days 
after completion of nitrogen mustard therapy 
the total serum bilirubin had risen to 33.1 
mg. with a one-minute fraction of 15.4 mg. 
per 100 ml. There was 34.6% retention of 
bromosulfophthalein after 45 minutes. The 
cephalin-cholesterol flocculation and thymol 
turbidity and flocculation tests were negative. 
The alkaline phosphatase was 91.7 Bodansky 
units and remained stable during the hospital 
course. The one-stage prothrombin test was 
71% of normal. An upper gastrointestinal series 
demonstrated retroperitoneal tumor masses 
with anterior displacement of the stomach 
ind duodenum. A needle biopsy of the liver 
showed periportal and sinusoidal infiltration 
with mature lymphocytes. Lymph node ob- 
struction of the common duct was seriously 
considered and a chemotherapeutic trial was 
decided upon. On the 6th hospital day he 
was given 0.1 mg. per kg. nitrogen mustard 
on each of 4 successive days without a favor- 
able response. Five days later the deteriora- 
ton of the patient, as evidenced by deepen- 
ing jaundice and a stomatitis, precluded surgi- 
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cal exploration. He died on the 18th hospital 
day. Postmortem examination was not per- 
formed, 


Discussion. The combination of ob- 
structive jaundice and lymphocytosis of 
the peripheral blood and bone marrow 
presents the problem of differentiating 
obstruction due to (a) complications of 
leukemia per se, (b) a non-leukemic 
lesion unrelated to ae chronic 
lymphocytic leukemia and (c) an ex- 
trahepatic lesion producing a 
cytic leukemoid reaction. Although it 
is unusual, the most common form of 
biliary obstruction in lymphocytic leu- 
kemia is due to intrahepatic lympho- 
cytic infiltration of the portal areas and 
sinusoids (Anderson', Lichtman’). 
This coaplintiee. when it occurs, 
usually is present in advanced or termi- 
nal leukemia and is accompi anied by 
evidence of extensive leukemic infiltra- 
tion elsewhere. Nevertheless, leukemic 
lymph node compression or constric- 
tion of the extrahepatic biliary duct 
system not infrequently is considered 
in patients with severe jaundice and 
chronic lymphocytic leukemia. The 
extrahepatic bile passages are drained 
by a rich network of lymphatic capil- 
laries and lymph nodes (Schaeffer*). 
Theoretically, therefore, obstruction 
due to gross lymph node enlargement 
may occur at the cystic duct, hepatic 
ducts and along the entire course of 
the common bile duct from the point 
of its origin at the porta hepatis to its 
termination in the descending portion 
of the duodenum. Yet, for practical 
purposes, such obstruction almost 
never occurs in patients with chronic 
lymphocytic leukemia ( Bockus*, Bower 
and Coca-Mirt). This also applies to 
patients with lymphomas and biliary 
obstruction, since the same anatomic 
and pathologic correlations exist 
(Lehner*). This fact alone should be 
a strong deterrent to the use of local 
Roentgen-ray or chemotherapy. The 
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virtual impossibility of distinguishing 
this from other forms of obstruction 
should discourage any non-surgical 
forms of treatment. 

Although some form of leukemic 
biliary obstruction was seriously con- 
sidered in each of the cases presented 
in none of them was the diagnosis clear 
enough to justify withholding surgery 
in favor of leukemia therapy. In the 
first patient, a lymphocytic leukemoid 
reaction was regarded as a distinct 
diagnostic possibility, but it finally ap- 
peared that he had chronic lympho- 
cytic leukemia in association with pan- 
creatic cancer. The peripheral adenop- 
athy and splenomegaly in the second 
patient made the diagnosis of chronic 
lymphocytic leukemia more secure, but 
the cause of obstruction was not evi- 
dent before surgery. The third patient 
did have biliary duct obstruction from 
leukemic nodes, yet his clinical picture 
differed little from that seen in the 
other patients. Surgical exploration 
was well tolerated and did not inter- 
fere with the subsequent administration 
of nitrogen mustard. In contrast, a 
therapeutic trial with nitrogen mustard 
was elected for the relief of an un- 
known type of obstruction in the final 
case. No clinical response was ob- 
served 5 days after treatment at which 
time the patient was much too ill 
for surgical exploration. This clearly 
illustrates the risk of chemotherapeutic 
failure in reducing the opportunity for 
surgical therapy. In the last 104 cases 
of chronic lymphocytic leukemia in the 
Yale-New Haven Medical Center 22 
were admitted with jaundice of some 
type and in 3 the jaundice was due 
to extrahepatic biliary obstruction. In 
only one of these patients was the ob- 
struction caused by leukemic lymph- 
adenopathy. 

The most common explanation for 
the triad described is non-leukemic 
obstruction with unrelated chronic 
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lymphocytic leukemia. Not infrequently 
patients with chronic lymphocytic leu- 
kemia have associated tumors (Bichel?, 
Morrison, Feldman and Samwick’, 
Whipham"') and there is no reason 
to believe that the incidence of either 
malignant solid tumors or cholelithia- 
sis is altered because of the leukemia. 
There are few clinical features that 
would distinguish this type of obstruc- 
tion from other causes and surgery al- 
most always is the proper approach 
for diagnosis and therapy. Most patients 
with reasonably well controlled chronic 
lymphocytic leukemia will tolerate 
surgery without undue _ difficulty. 
Furthermore, seriously ill patients will 
withstand this procedure with greater 
ease than chemotherapy or prolonged 
Roentgen-ray irradiation to the abdo- 
men. 

The separation of a lymphocytic leu- 
kemoid reaction due to tumor from 
lymphocytic leukemia also may be ex- 
tremely difficult. Although the bone 
marrow is said not to become infil- 
trated in lymphocytic leukemoid reac- 
tions due to infection (Gardner and 
Mettier®) or tumor (Sola and Stein'® ) 
this is not a sound distinguishing fea- 
ture. As illustrated in one of the cases, 
the absence of adenopathy and sple- 
nomegaly with associated lymphocyto- 
sis may mislead one to make the diag- 
nosis of a leukemoid reaction. Even 
this very rare situation should be no 
deterrent to surgical exploration since, 
in any event, surgery would be the 
proper means of treating the respon- 
sible local lesion. The importance of 
distinguishing between _ intrahepatic 
and extrahepatic causes for jaundice 
prior to surgery is self-evident. How- 
ever, this differentiation is particularly 
pertinent in patients who are treated 
with certain drugs known to cause 
jaundice such as the phenothiazine 
derivatives, oral nitrogen mustards and 
androgens. Such a distinction is not 
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always easy, but if there is good evi- of the extrahepatic biliary system is a 
dence for extrahepatic obstruction there _ rare lesion without distinguishing clini- 
is almost invariable indication for sur- cal features. 

gical intervention. 3. It is concluded that surgery rather 
~ Summary. 1. The difficulties in diag- than chemotherapy or ionizing radia- 
nosis and management of 4 patients tion is advised for the initial manage- 
with chronic lymphocytic leukemia as- ment of obstructive jaundice associated 
sociated with extrahepatic biliary tract with chronic lymphocytic leukemia and 
obstruction are described. related disorders. 

2. Leukemic lymph node obstruction 
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SUMMARIO IN INTERLINGUA 
Le Tractamento de Jalnessa Obstructive in Chronic Leucemia Lymphocytic 


1. Le difficultates diagnostic e tractamental es describite que esseva incontrate 
in le casos de 4 patientes con chronic leucemia lymphocytic in association con 
obstruction del vias biliari extrahepatic. 

2. Obstruction de nodo lymphatic leucemic in le systema biliari extrahepatic 
es un lesion rar sin distinctive signos clinic. 

3. Es concludite que chirurgia plus tosto que chimotherapia o radiation 
ionisante debe esser recommendate in le tractamento initial de jalnessa obstruc- 
tive associate con chronic leucemia lymphocytic e relationate disordines. 
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“ACQUIRED” PELGER-HUET CELLS IN BLOOD 


By Epwarp SHANBROM, 


DYSCRASIAS 


M.D.° 


ZEOLA B.S. 


AND 


SHERWOOD \MIILLER, 


(From the Department of Hematology, City 

Tue Pelger-Huét anomaly is an he- 
reditary abnormality of granulocytes 
characterized by failure of the nucleus 
to exhibit segmentation beyond the 
“band” stage of deve ‘lopment. The nu- 
clei may appear rod-shaped, rounded, 
or bi-segmented giving the cells a 
dumbbell-like or spectacle-like appear- 
ance. The chromatin of the nuclei may 
appear unusually coarse. The condition 
was first described in 1928 by Pelger 
in a patient with tuberculosis ( Pelger?!): 
he believed that the finding was indica- 
tive of a poor prognosis. A few years 
later, Huét correctly identified the ab- 
normality as a dominant non-sex-linked 
anomaly'®:'®, Since that time there have 


been a considerable number of re- 
ports, particularly in the European lit- 
erature, describing additional cases. 


The blood of human partial carriers of 
the trait has been described as show- 
ing only a certain percentage of the 
abnormal granulocytes (Leitner and 
Gugelot'*). Apparently the cells func- 
tion normally and their phagocytic ac- 
tivity does not differ from that of nor- 
mal leukocytes (Leitner'?, Undritz?*). 
The Pelger- Huét anomaly also occurs 
in rabbits (Harm), and this has made 
it possible to produce an experimental 
homozygous state. In this condition, 
the nuclei of the granulocytes appear 
round instead of rod- -shaped or bi- 
lobed. The homozygous state has also 
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Orange County General Hospital, Orange, 


M.D. 


of Hope Medical Center, Duarte, California) 

been described in the human offspring 

of consanguinous parents (Haverkamp- 

Begeman and von Lookeren Com- 
pagne'’). 

The chief importance of the Pelger- 
Huét anomaly lies in the fact that the 
appearance of these cells may suggest 
i “left shift” frequently seen in infec- 

_tions. There have been a few reports 
of Pelger-Huét-like cells appearing in 
association with other diseases. Heck- 
ner noted the abnormal granulocytes in 
acute enteritis''. Heilmeyer reported 
cells rese mbling Pelger leukocytes in 
agri inulocytosis and leukemoid reac- 

Subsequently the phenomenon 

was deocxted in multiple myeloma 

(Béttner and Reinecke? ), malaria and 

leukemoid reaction secondary to meta- 
static involvement of the bone marrow 

(Undritz and Sepibus**). A few re- 

ports have appeared describing pseudo- 

Pelger-Huét cells in association with 

leukemia. What was probably the first 
report of such a case was that of 

Huber". In recent years, a few other 

papers have described the occurrence 
of the abnormal cells in association 
with chronic granulocytic leukemia 

( Baltzer’, Darte, Dacie and McSorlev", 

Prochazka2*, Thiele”). Pseudo-Pelger 

leukocytes have been observed in ex- 
pe ‘imental rat leukemia (Hlavay and 

Svec'®). Granulocytic leukemia was 

duced in sple nectomized adult Wistar 


tions!* 


California. 
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rats by cell free filtrates of a rat carci- 
noma. Pseudo-Pelger cells which were 
transplantable appeared with the leu- 
kemia. The rats developed chloroleu- 
kemia following transplantation, with 
the appearance of a high percentage 
of Pelger-like granulocytes in the blood. 

We first became _ interested in 
the pseudo-Pelger phenomenon while 
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and blood specimens in a large number 
of patients with leukemia and other 
hematologic disorders. A preliminary 
report of these observations has already 
appeared (Shanbrom, Collins and 
Miller?*). Recently another article has 
appeared describing acquired Pelger- 
Huét cells in blood dyscrasias (Dorr 
and Moloney® ). 


TABLE 1.—DIFFERENTIAL COUNTS OF PERIPHERAL BLOOD IN 


“PSEUDO”"-PELGER 


Total 
WBC 


PHENOMENON 


% of Mature Neutrophils 


10° /c.mm. Round 


545 42 

2 57 42 

3 81 42 

Chronic 4 67 38 
Granulocytic 5 65 35 
Leukemia 6 19.1 25 

7 92 15 

8 112 1] 

9 19.5 

10 100 8 

li 218 5 

Acute 12 185 $2 
Granulocytic 13 17.7 6 
Leukemia 14 15.7 15 
15 3.5 13 

\yeloid 16 21.7 6 
\letaplasia 17 ~=100 2 
18 10.8 4 

\cute Lymph. Leuk. 19 62 24 


studying the effects of 6-azauracil® in 
| patient with acute granulocytic leu- 
‘emia. After about one month of ther- 
ipy it was noted that Pelger-like cells 
vere developing in both the marrow 
ind the blood of this pre-terminal pa- 
ient. In order to determine whether 
he changes we had observed in the 
cells were related to therapy or were 
imply manifestations of the disease 
rocess itself, we reviewed the marrow 


Rod Band 


Lobed 

3 5 
34 7 2 
43 S 5 2 
31 15 10 l 
33 21 6 2 
34 1S 10 2 l 
20 10 15 
55 23 17 7 3 ] 
37 12 
55 3 97 6 l 
55 95 6 5 l 
15 17 15 15 3 
13 ] 4 
15 7 40 20 10 2 
31 10 40 4 
25 20 40 2 
63 15 13 3 
12 51 31 
35 5 50 5 l 
52 12 ll l 
Material and Method. The marrow and 


blood specimens of 70 patients with leukemia 
and various other myeloproliferative disorders 
were carefully reviewed. There were 20 
cases of granulocytic leukemia, 30 
cases of chronic granulocytic leukemia, 10 of 
multiple myeloma and 10 of myeloprolifera- 
tive disorders (myelosclerosis with myeloid 
metaplasia). It became obvious, after ade- 
quate study, that evaluation of the bone 
marrow was difficult because of the various 
stages of development of the hemopoietic 
elements. We therefore made our analysis 


acute 


°6-azauracil was provided by Dr. Arnold Welch, Professor of Pharmacology, Yale University 
school of Medicine, and Dr. Harry Rudel of the Squibb Institute for Medical Research. 
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from the peripheral blood. All the blood 
smears were carefully studied for the occur- 
rence of the “pseudo-homozygous” Pelger 
state as well as for the predominance of 
band or bi-lobed granulocytes. The specimens 
suggesting the occurrence of the anomaly 
were then examined more carefully and dif- 
ferential counts of mature neutrophils were 
performed. 


Results. Of the 70 patients studied, 
19 showed varying numbers of Pelger- 
Huét-like granulocytes in their blood. 
While many of these patients also had 
normal appearing granulocytes in their 
peripheral blood, the incidence of the 
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anomalous neutrophils was sufficiently 
great in each case to warrant their in- 
clusion in this series. Once the facility 
for recognition of Pelger-Huét cells 
was well developed, these abnormal 
leukocytes were occasionally observed 
in blood specimens of many of the 
other patients not included in Table 
1. In these patients, normal granulo- 
cytic forms always predominated. Re- 
sults of differential counts performed 
on the mature neutrophilic forms of the 
19 patients are summarized in Table 1. 


2 


Fig. 1—High power photomicrograph of pseudo-Pelger granulocytes in the blood of a patient 

with acute granulocytic leukemia. The unsegmented nuclei are suggestive of the homozygous 

anomaly, These cells can be distinguished from myelocytes by size, densely packed nuclear 
chromatin, and differentiated cytoplasmic granules. 
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Case Reports. case 1. E.B., a 31-year-old, 
white salesman first became ill in May, 1956, 
at which time a diagnosis of acute leukemia 
was established by bone marrow examination. 
He was treated with 6-mercaptopurine and 
amethopterin and went into an_ excellent 
remission. He continued to do well until 
December, 1956, when he developed pro- 
gressive anemia and enlargement of the 
spleen. He was admitted to the hospital where 
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developed following mercaptopurine therapy 
but could be relieved promptly by reducing 
the dose or temporarily discontinuing it. Re- 
peated infections of the mouth and _ sinuses 
occurred but were controlled with penicil- 
lin and streptomycin therapy. A course 
of E-39 (alkoxylethyleneiminobenzoquinone ) 
was given without benefit. Recurrent anemia, 
purpura and continued despite 
various therapeutic efforts. A brief course of 


infections 


Fig. 2.—“Spectacle”-granulocyte in blood of the terminal phase of a chronic 
granulocytic leukemia. 


Aucr rods were noted in the peripheral blood 
anc’ marrow, clearly establishing the diagno- 
sis of acute granulocytic leukemia. He was 
treated with 50 mg. of prednisolone daily for 
10 Jays followed by 500 mg. daily for a 
sim''ur period. There was no improvement. 


In ‘larch, 1957, he received a second course 
of ‘ mercaptopurine. He developed moder- 
ate! severe leukopenia and anemia, but 
whe the drug was reduced myeloblasts re- 
app. ired in the marrow. During the next 3 
moi 


is various degrees of marrow hypoplasia 


amethopterin and methyl-prednisolone failed 
to affect the course of his disease significantly. 
He was begun on 6-azauracil in February, 
1958. At this time Pelger-Huét-like anomaly 
of the leukocytes was first noted in the mar- 
row and peripheral blood. This later became 
quite marked (See Fig. 1). A review of pre- 
vious marrow and blood specimens showed 
the abnormal granulocytes to have been 
present but in considerably fewer numbers. 
In March, 1958, he developed a sudden 


shock-like picture and expired. 


| 
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CASE 2. V.B., a 53-year-old, white house- 
wife first became ill in May, 1952, at which 


time anemia was discovered. In early 1953, 
the diagnosis of chronic granulocytic leukemia 
was established and she was treated with 
nitrogen mustard. Later she received radio- 
therapy and a course of urethane. In No- 
vember, 1955, she was begun on Myleran, 
2 to 3 mg. per day. She did well until shortly 
before admission to the City of Hope Medical 
Center in May, 1958. Physical examination 
showed a well-developed but chronically ill 
white woman with pallor and marked tanning 
of the skin, especially in the folds of the 
hands. There were small discrete nodes in 
the cervical region and a palpable liver and 
spleen. The white count was 47,000 per c.mm. 
with a marked left shift. Hematocrit was 30% 
and platelets were greatly increased. Diffuse 
densities throughout both lung fields were 
thought to be leukemic infiltrations of the 
lungs. The bone marrow was markedly hy- 
percellular with predominance of myelocytes, 
progranulocytes and myeloblasts. Moderate 
numbers of myeloblasts were observed in 
blood smears. She was treated with 6-azauracil 
and there was a gradual fall in the total 
leukocyte count to 10,500 per c.mm. with 
disappearance of myeloblasts from the pe- 
ripheral blood. At the same time, the differ- 
ential returned to normal. During the course 
of examination of the peripheral blood, 
Pelger-Huét-like cells were noted on several 
occasions, prior to and after 6-azauracil 
treatment (Fig. 2). 


Discussion. The significance of the 
Pelger-Huét nuclear anomaly associ- 
ated with leukemias is not well under- 
stood. Careful cytochemical investiga- 
tions have failed to shed any light on 
the significance of this phenomenon 
(Pusic and Teodori** ). In acute granu- 
locytic leukemia abnormal mveloblasts 
are often seen. Micromveloblasts are 
not uncommon and are often mistaken- 
ly identified as lymphocytes. Rieder 
cells (Downey*), myeloblasts with 
deeply indented nuclei suggesting 
lobulation, and Tiirk irritation cells 
(Michels'®), myeloblasts resembling 
plasma cells but retaining the nuclear 
pattern of a myeloblast, hav e also been 
described in acute granulocytic leu- 
kemia. Similarly, the Ferrata cell has 
been reported to occur in increased 
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numbers in chronic granulocytic leu 
kemia and in other myeloproliferative 
disorders (Diggs and Shibata‘). 

Gigante felt that the changes ob 
served in the granulocytes of his pa- 
tient were related to treatment 
(Myleran )*. Similarly, we first became 
aware of the abnormal leukocytic forms 
in our patients during therapy with 
6-azauracil. However, in reviewing the 
marrow and blood specimens obtained 
prior to azauracil therapy, the pseudo- 
Pelger cells were observed although to 
a lesser degree. It would appear from 
our cases that the abnormal cells are 
more prominent in the terminal phase 
of leukemia. There is some laboratory 
evidence to suggest that chemothera- 
peutic agents may contribute to the 
formation of pseudo-Pelger cells. 
Nachtsheim?” and Harm® have shown 
that intravenous injections of colchicine 
in rabbits exhibiting the Pelger-Huct 
trait may produce rounded nuclei simi- 
lar to those seen in the homozygous 
forms of the anomaly. It is probable 
that the pseudo- Pelger leukocytes, as 
well as the other abnormal cells seen 
in leukemia (micromyeloblasts, Rieder 
cells, Tiirk cells and Ferrata cells 
represent an asynchronous maturation 
between the nucleus and cytoplasm, 
possibly due to enzymatic derangement 
of nucleic acid metabolism. 

Summary. The Pelger-Huét anomaly, 
an hereditary abnormality of ori inulo- 
cvtes characterized by failure of the 
nucleus to exhibit segmentation beyond 
the “band” stage, has also been ob- 
served as an acquired characteristic 
associated with certain morbid states. 
The literature dealing with “pseuc lo- 
Pelger” cells is briefly reviewed and a 
study of 70 patients with various blood 
dyscrasias is reported. Included are 20 
cases of acute granulocytic leukemia. 
30 of chronic granulocytic leukemia, 10 
of multiple myeloma and 10 of myc'o- 
proliferative disorders. Of the 70 )a- 
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tients studied, 19 were found to have 
varying numbers of Pelger-Huét-like 
granulocytes blood and bone mar- 
row specimens. Although many of 
these patients also had normal appear- 
ing granulocytes in their peripheral 
blood, the incidence of the anomalous 
neutrophils was sufficiently great to 
warrant their inclusion in this series. 
As the facility for recognizing Pelger- 
Huét cells develope .d, these abnormal 
leukocytes were occasionally observed 
in blood specimens of many other pa- 
tients, in all of whom, however, normal 
granulocytic forms always predomi- 
nated. 

The significance of the Pelger-Huét 
anomaly associated with leukemia is 
not well understood. Early evidence in 
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this study indicated that chemothera- 
peutic agents might contribute to the 
formation of pseudo-Pelger cells. Fur- 
ther study, however, showed that these 
cells were frequently present in the 
blood, though to a lesser degree, prior 
to the institution of therapy. It would 
appear from this series that the ab- 
normal cells are more prominent in 
the terminal phase of leukemia. It is 
probable that the pseudo-Pelger leu- 
kocytes, as well as the other abnormal 
cells seen in leukemia (micromyelo- 
blasts, Rieder cells, Tiirk cells and 
Ferrata cells) represent an asynchronous 
maturation between the nucleus and 
cytoplasm, possibly due to enzymatic 
derangement of nucleic acid metabo- 
lism. 
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SUMMARIO IN INTERLINGUA 
“Acquirite” Cellulas de Pelger-Huét in Dyscrasias del Sanguine 


Le anomalia de Pelger-Huét—un anormalitate hereditari characterisate per 
le facto que le nucleo exhibi nulle segmentation in ultra del stadio “bandate”—ha 
etiam essite observate como un characteristica acquirite in association con certe 
statos morbide. Es revistate brevemente le litteratura concernite con cellulas 
“pseudo-Pelger,” e un studio de 70 patientes con varie dyscrasias de sanguine es 
reportate. Es includite 20 casos de acute leucemia gr: anulocytic, 30 de chronic 
leucemia granulocytic, 10 de myeloma multiple, e 10 de disordines myelo- prolif 
erative. Inter le 70 patientes ‘studiate, il esseva trovate que 19 habeva_ varie 
numeros de granulocytos del typo Pelger-Huét in specimens de sanguine e de 
medulla ossee. Ben que multes de iste patientes habeva granulocytos de appar 
entia normal in lor sanguines peripheric, le incidentia del ne utrophilos anormal! 
esseva sufficientemente grande pro justificar lor inclusion in iste serie. Con 
le crescente habilitate de recognoscer cellulas de Pelger-Huét, il occurreva 
que iste leucocytos anormal esseva observate a vices in specimens de sanguine 
ab multe altere patientes in qui, nonobstante, le normal formas granulocytic 
esseva semper predominante. 

Le signification del anomalia de Pelger-Huét in association con leucemia non 
es ben comprendite. Le evidentia preliminari de iste studio indica que agentes 
chimotherapeutic es possibilemente inter le factores contribuente al formation 
de cellulas pseudo-Pelger. Tamen, le continuation del investigation ha demon- 
strate que iste cellulas es frequentemente incontrate—ben que minus pronunciate- 
mente—ante le institution de ulle therapia. Il pare, a judicar super le base de! 
presente serie, que le cellulas anormal es plus prominente in le phases terminal 
de leucemia. II es probabile que le leucocytos pseudo-Pelger—como etiam le 
altere cellulas anormal vidite in leucemia (i.e. micromyeloblastos, cellulas de 
Rieder, cellulas de Tiirk, e cellulas de Ferrata )—representa un maturation asyn- 
chrone de nucleo o cytopiasma, possibilemente causate per un dysfunction 
enzymatic del metabolismo de acido nucleic. 


SUMMARIO IN INTERLINGUA 
(See page 739 for original article ) 


Le Incidentia e le Signification Clinic de Affection Cardiac in 
Carcinoma Bronchogene 


Invasion del corde per carcinoma bronchogene es frequente, sed su recognition 
clinic es rar. Affectiones del corde esseva presente in 98 de 205 reed necropsiate 
(48%). Illos esseva significative in le causation del morte in 47 %). Nonob- 
stante, affection cardiac esseva diagnosticate ante morte in wh Aicion 8 del casos 

Nostre recente experientias suggere que le diagnose pote esser facite plus 
frequentemente per periodic e meticulose examines del patiente, incluse ausculta- 
tion e electrocardiographia serial. 
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INCIDENCE 


AND CLINICAL SIGNIFICANCE OF CARDIAC 


INVOLVEMENT IN BRONCHOGENIC CARCINOMA 


By Metvin 


‘THEODORE 


M.D.° 


RopMan, M.D.+ 


AND 


Bernarp H. Pastor, 


(From the Medical Service, 


Carpiac involvement by broncho- 
genic carcinoma is seldom recognized 
clinically, although it is well known 
from pi athological observations — that 
this tumor frequently invades the 
heart. Signs or symptoms of heart dis- 
ease are often either attributed to other 
etiologic factors or overlooked. 

The present study was undertaken 
to determine whether this complica- 
tion is of clinical significance, and 
whether manifestations of neoplastic 
invasion of the heart might be recog- 
nized more frequently if looked for 
with an awareness of their incidence. 

Method. Records of 261 patients who died 
of histologically confirmed bronchogenic car- 
cinoma during the past 6 years at the Phila- 
delphia Veterans Administration Hospital 
were reviewed. There were 205 necropsies 
(79%). 

Result. Cardiac involvement by tu- 
mor was found at necropsy in 98 pa- 
tients (48%). In 22 patients (11%), 
cardiac involvement was probably the 
primary cause of death, and in 25 cases 
(12%), it appeared to be contributory 
to death, a total of 23% in which cardiac 
mc \astases were an important factor in 
the death of the patient. Of the pa- 
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Philadelphia, Pennsylvania ) 
tients who had cardiac involvement, 
tumor invasion of the heart was an 
important factor in 48%, 

The most frequent fatal cardiac 
complication was tamponade, second- 
ary either to pericardial effusion, or to 
tumor replacement of the pericardium 
and epicardium. Less frequent were 
extensive invasion of the myocardium 
and intractable cardiac arrhythmias. 

The site of tumor invasion was the 
pericardium in 73 cases, the epicardium 
in 43 cases, the myocardium in 27 cases 
and the endocardium in 3 cases. In 
addition, the great vessels were in- 
volved by tumor in 34 of the cases in 
which there was cardiac involvement 
and in an additional 18 cases in which 
no cardiac metastases were found. In 
86% of patients with cardiac involve- 
ment, tumor was also found in medias- 
tinal lymph nodes. 

Although it has previously been re- 
ported that cardiac involvement by 
tumor is more frequent when the tu- 
mor arises in the left lung, this was 
not confirmed in the present series. 
The tumor arose in the left lung in 50% 
of the cases with cardiac metastases, 
from the right lung in 48%, and in 2% 
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the site of origin could not be de- 
termined. 

No specific histologic tumor type ap- 
peared more likely to invade the heart. 
Of the entire group of necropsied cases, 
40% were squamous cell carcinoma, 367% 
anaplastic carcinoma, 9% adenocarci- 
noma, bronchiolar carcinoma and 
11% unspecified. In the patients with 
cardiac involvement, 44% were squa- 
mous cell carcinoma, 34% anaplastic 
carcinoma, 9% adenocarcinoma, 4% 
bronchiolar carcinoma and 9% unspeci- 
fied, an almost identical distribution 
among the tumor types. 

An attempt to correlate clinical find- 
ings suggestive of cardiac involvement 
with the presence of tumor invasion 
at necropsy was disappointing because 
of the lack of data in the records. Once 
a diagnosis of carcinoma was estab- 
lished evidence of further cardiac 
auscultatory examinations was lacking 
in most cases. In many cases no elec- 
trocardiogram was av ailable; in others 
serial electrocardiograms were not 
made after an initial tracing. In several 
cases cardiac abnormalities were at- 
tributed to unrelated primary heart dis- 
ease despite the known presence of 
bronchogenic carcinoma. More recent- 
ly, as awareness of the frequency and 
importance of cardiac involvement has 
been impressed upon the staff, recogni- 
tion of this complication has shown 
a striking increase and the antemortem 
diagnosis of tumor metastases is made 
with great regularity by frequent aus- 
cultation and serial electrocardiograms. 
In the present series, however, a peri- 
cardial friction rub was detected in 
only 7 cases and electrocardiographic 
evidence of pericarditis recognized 
only 8 times although 73 cases had 
pericardial involvement with tumor at 
necropsy. Electrocardiographic changes 
suggestive of myocardial infarction 
were present in 4 cases who had myo- 
cardial involvement, and in 11 other 
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patients with cardiac metastases there 
were nonspecific electrocardiographi: 
changes. Arrhythmias, including atrial 
tachycardia, atrial flutter and atrial 
fibrillation, usually transient, were ob- 
served in 15 of the 98 patients with 
tumor involvement. Similar arrhyth- 
mias were present in 16 of the 107 
patients without cardiac involvement, 
and it is somewhat doubtful, therefore, 
whether the occurrence of an arrhyth- 
mia has more than suggestive value. 
In only 8 cases was an antemortem 
diagnosis of tumor invasion of the heart 
made. 


Case Reports. Several representative cases 
illustrate the clinical manifestations of tumor 
invasion of the heart, as well as the 
tance of cardiac involvement. 

case 1. A 54-year-old man entered the 
hospital with chest pain of 4 weeks’ duration. 
A chest roentgenogram revealed the presence 
of a mass in the left hilum. Because of exer- 
tional dyspnea and slight peripheral edema 
he was digitalized, with some improvement. 
A pericardial friction rub developed and elec- 


impor- 


trocardiograms showed progressive T wave 
changes consistent with pericarditis (Fig. 
1A). Bronchoscopic examination revealed 


some compression and distortion of the left 
main stem bronchus, and malignant cells 
were present in bronchial secretions. A thora- 
cotomy was performed, and an_ inoperable 
squamous cell carcinoma with invasion of the 
pericardium and myocardium was found. He 
was treated with nitrogen mustard. Six 
months later he was readmitted with signs of 
congestive heart failure. Electrocardiograms 
revealed marked ST segment elevations in 
lead 1, aVl and the precordial leads with 
reciprocal depression of the ST segments in 


leads 2, 3, and aVF, resembling the changes 
in an acute anterolateral myocardial infare- 
tion (Fig. 1B). This evidence of localized 


injury persisted until the patient’s death 4 
weeks later, with intractable dyspnea and 
edema, after an initial response to therapy. 
At necropsy there was extensive invasion of 
the pericardium, the right atrium and _ the 
anterior and apical wall of the left ventricle 


(Fig. 2). 
COMMENT. In this case serial electro- 


cardiographic changes and a loud pc ti- 
cardial friction rub were present, lout 
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—(Case 1). A. Electro¢ardiograms showing progressive T wave changes consistent with 
peri rditis. B. Later electrocardiograms showing the development of persistent reciprocal 
ST segment deviations suggestive of anterolateral myocardial infarction. 
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were not recognized as evidence of 
cardiac involvement by tumor which 
would render the patient's lesion in- 
operable. The presence of tumor was 
confirmed by exploratory thoractomy 
and further evidence of extensive in- 
vasion of the myocardium was present 
in serial electrocardiograms 6 months 
later. 
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COMMENT. In this case the presenting 
symptoms were cardiac in nature. 
These were not recognized as a contra- 
indication to surgery and involvement 
of the heart was found at operation. 

case 3. A 57-year-old man had a 4-month 
history of weakness, dyspnea, cough and 
hemoptysis. At the time of admission he had 
a right pleural effusion with underlying 
atelectasis, and a diagnosis of epidermoid 


Fig. 2. 


—(Case 1). Cross-sectional view of heart showing massive invasion and replacement 


of myocardium by tumor. 


CASE 2. A 64-year-old man was admitted 
to the hospital with a history of productive 
cough for 6 months and increasing dyspnea 
and orthopnea of 10 days’ duration. He was 
digitalized at the onset of symptoms because 
of atrial fibrillation, which had, by the time 
he entered the hospital, reverted to normal 
sinus rhythm. There was cardiac enlargement 
and a diastolic gallop. Massive atelectasis of 
the left lung was present due to carcinoma 
occluding the left main stem bronchus. A 
left pneumonectomy, partial pericardectomy 
and partial left atriectomy were performed. 
Nine days after operation the patient devel- 
oped pneumonia, pulmonary insufficiency and 
recurrence of rapid atrial fibrillation which 
was converted to a slow nodal or ectopic 
atrial mechanism terminally. 


carcinoma wes established by bronchoscopic 
biopsy. There were malignant cells in the 
pleural fluid, and the patient was consid- 
ered inoperable. Initially electrocardiograms 
showed ST segment elevation and some T 
wave inversion, suggestive of pericarditis, 
with many atrial premature beats showing 
aberrant conduction. One month later a peri- 
cardial friction rub developed. His cardiac 
mechanism changed to atrial flutter with 2:1 
block, which was successfully converted to 
normal rhythm with large doses of digitalis 
(Fig. 3). Increasing right pleural effusion 
developed before his death. At necropsy the 
heart was encased in tumor 1 cm. thick, re- 
placing the pericardium and epicardium nd 
invading the right atrium, both ventri les 
and the great vessels (Fig. 4). 
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COMMENT. Despite the known pres- 
ence of bronchogenic carcinoma, the 
electrocardiograph request for the sec- 
ond tracing dated March 21, 1958 said, 
“rule out myocardial infarction.” 

case 4. A 45-year-old man was admitted 


to the hospital with a 6-month history of 
right shoulder pain. A supraclavicular mass 
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COMMENT. Although the presence of 
pericardial effusion of moderate size 
may not be detectable on chest roent- 
genograms, often comparison with pre- 
vious films will show that there has 
been a rapid increase in heart size 
strongly suggestive of pericardial effu- 
sion (Fig. 5). 
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Fig. 3—(Case 3). Electrocardiograms showing early changes suggestive of pericarditis, the 
de\clopment of atrial flutter, successfully controlled with digitalis and further T wave changes 
of pericardial or myocardial involvement. 


Was present and on biopsy this proved to be 
mctastatic squamous cell carcinoma. A chest 
roentgenogram, an electrocardiogram and a 
brouchosecopic examination were normal. Four 


das later, the patient became apprehensive 
an’ dyspneic and died suddenly. Necropsy 
re\valed squamous cell carcinoma of a seg- 
metal bronchus of the right upper lobe. 


Deith was due to pericardial effusion with 
tar:ponade. There was tumor invasion of the 
percardium and epicardium and 1200 ml. of 
he: orrhagic fluid were found in the 
cardial sac. 


peri- 


case 5. A 66-year-old man was admitted 
with a 6 weeks’ history of cough, weakness 
and dyspnea. He was cold, cyanotic and in 
shock. An electrocardiogram showed atrial 
flutter at a rate of 240 per minute with 2 
to 1 A-V block. Digitalization produced re- 
version to normal sinus rhythm accompanied 
by some clinical improvement. A chest roent- 
genogram revealed cardiac enlargement and 
a hazy density in the right mid lung field 
(Fig. 6). Subsequent electrocardiograms 
showed low voltage and nonspecific ST seg- 
ment and T wave changes. After initial im- 
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Fig. 4. (Case 3). A. External view of heart showing extensive involvement of pericardium 
with tumor. B. Cross-sections through the ventricles showing extensive invasion of the 
epicardium, myocardium and the ventricular cavities. 
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Fig. 5.—(Case 4). A. Chest roentgenogram on admission showing apparently normal heart 


B. Chest roentgenogram taken 1 month earlier, showing that the admission chest film 
interpreted as normal represents a definite increase in heart size. 
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provement he developed increasing dyspnea, 
cyanosis, neck vein distension and shock un- 
responsive to levophed. Necropsy revealed 
squamous cell carcinoma of the right main 
stem bronchus infiltrating the whole right 
lung and invading the pericardium. The peri- 
cardial cavity contained 1500 ml. of 
sanguinous fluid. 


sero- 
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hemoptysis and weight loss. A chest roent- 
genogram revealed a mass in the left 
hilum and left upper lobe. An electro- 
cardiogram showed atrial fibrillation with a 
ventricular rate of 170 to 180 per minute, 
which reverted to normal sinus rhythm with 
digitalis. The patient had several subsequent 
episodes of paroxysmal atrial fibrillation. 


Fig. 6.—(Case 5). Chest roentgenogram showing enlarged cardiac silhouette but no charac- 


teristic findings suggesting pericardial effusion. 


Hazy density in right mid-lung field not 


identified as tumor. 


COMMENT. Again the report of the 
roentgenologic examination did not 
suggest the presence of pericardial ef- 
fusion although the cardiac silhouette 
was enlarged. No definite evidence of 
tumor was seen in the chest films, and 
the presenting clinical picture was car- 
diac in nature. 

case 6. A 46-year-old man was admitted to 
the hospital with a 3-month history of cough, 


Bronchoscopic examination revealed 
mous cell carcinoma of the left main 
bronchus. A pericardial friction rub developed 
prior to death. Necropsy revealed extensive 
replacement of the pericardium by tumor, 
with invasion of the left atrium, left ventricle 
and great vessels. 


squa- 


stem 


COMMENT. Recurrent cardiac arrhyth- 
mias and pericardial friction rub both 
indicated the extensive cardiac invol\ e- 
ment found at necropsy. 
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Discussion. The previously reported 
incidence of metastatic involvement of 
the heart by bronchogenic carcinoma 
ranges from 8.5% (Glassman, Meadows 
and Baker’) to 21% (De Loach and 
Haynes*). Our incidence of 48% is ap- 
proximately the same as that reported 
in myelogenous leukemia and malig- 
nant lymphoma in which the frequency 
approaches 50%. The discrepancy be- 
tween our figures and the results of 
other studies is not easy to explain, 
but may well result from the fact that 
a majority of our patients receive ter- 
minal hospital care, while in other 
series many patients may die at home 
and not be included in necropsy statis- 
tics. Our observations indicate that the 
frequency of cardiac involvement is 
independent of the primary site of the 
tumor in the lung or the type of tumor. 

Involvement of the heart in carci- 
noma of the lung appears to take place 
either by direct extension or by lym- 
phatic channels, rather than by hema- 
togenous route. In most of the cases 
the pericardium and epicardium were 
invaded directly, in several instances 
with complete encasement of the heart. 
In a few cases there was no apparent 
direct connection between the main 
tumor mass and the cardiac metastases. 
Involvement of adjacent lymph nodes 
was frequent when cardiac metastases 
were present (56%). 

Bisel, Wroblewski and LaDue'! 
studied the clinical manifestations of 
cardiac metastases and found no cor- 
relation between the extent of the in- 
volvement and the clinical findings. 
Our recent experience suggests that 
the diagnosis will be made readily with 
a high index of suspicion and frequent 
observation of the patient. The follow- 
ine observations will be of value. 

isrory. Symptoms of cardiac in- 
vo vement may resemble those of other 
prinary forms of heart disease, but 
in he presence of bronchogenic carci- 
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noma the possibility of metastatic 
involvement should be considered 
promptly. Many of the symptoms, how- 
ever, such as pain, dy spnea and cough 
are so frequently present in broncho- 
genic carcinoma as a consequence of 
the pulmonary pathology itself, that 
attention may not be directed to the 
heart. Once the possibility of cardiac 
involvement is considered, careful 
physical examination, repeated fre- 
quently, and serial electrocardiograms 
will be more likely to provide evidence 
of cardiac involvement than either the 
history or roentgenologic examination. 

AUSCULTATION. The appearance of a 
pericardial friction rub in a_ patient 
with bronchogenic carcinoma is almost 
diagnostic of tumor pericarditis. The 
rub mi iy be evanescent and daily obser- 
vation will be most productive. Un- 
fortunately patients with a_ positive 
diagnosis of malignant neoplasm are 
often not examined as frequently as 
they might be. Gallop rhythm or chang- 
ing murmurs may be observed with 
extensive myocardis il involvement, but 
are rare. 

OBSERVATION FOR CARDIAC TAMPON- 
ape. When pericardial involvement is 
suspected, examination for paradoxical 
pulse and determinations of venous 
pressure and circulation time may be 
helpful. Cardiac tamponade, the most 
frequent cause of cardiac death, may 
readily be overlooked or confused with 
superior vena cava syndrome, another 
frequent complication of bronchogenic 
carcinoma. Measurement of venous 
pressure in the lower extremities will 
help in differentiating pericardial from 
superior vena caval involvement. 

ELECTROCARDIOGRAMS. Frequent elec- 
trocardiograms will often provide early 
evidence of cardiac involvement. Non- 
specific S-T segment and T wave 
changes are most frequent and are 
course not diagnostic, particularly i 
in which 
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heart disease is frequent. The develop- 
ment and progression of such changes 
may at least suggest cardiac iavolve- 
ment by tumor. “Bundle branch block 
patterns have been observed. Charac- 
teristic electrocardiographic changes of 
pericarditis are more definitive, and 
may warn of impending cardiac tam- 
ponade. Occasionally patterns resem- 
bling those of myocardial infarction 
are seen, probably either as a result of 
replacement of myocardium by tumor, 
or involvement of a coronary artery. 
Although Friedberg states that the 
characteristic discordant ST elevation 
and depression of myocardial infarc- 
tion in leads 1 and 3 have not been 
described, this was present in case 1] 
(Fig. 1B). A similar case with findings 
suggesting extensive infero-apical myo- 
cardial infarction was reported by 
Rosenbaum, Johnston and Alzamora‘. 
Their records show significant Q waves 
as well as persistent ST segment devia- 
tions. In none of our necropsy cases, 
however, were there Q waves which 
we felt could be attributed to tumor 
replacement of the myocardium. 


Cardiac arrhythmias, particularly 
atrial tachycardia, atrial flutter and 


atrial fibrillation are frequent and sug- 
gest invasion of the heart. They are 
also seen in the patients without meta- 
static involvement of the heart, prob- 
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ably as a result of anoxia, hypercapnia 
and reflexes from the lung (Corazza 
and Pastor?) and this detracts from 
their diagnostic significance. The 
mechanism of arrhythmias associated 
with metastatic tumor has been studied 
in detail in one case by James and 
Carrera®. 

ROENTGENOLOGIC EXAMINATION. Abso- 
lute increase in heart size may be slight 
and not recognized in chest roentgeno- 
grams. Rapid changes in heart size, 
however, suggest pericardial effusion 
and often comparison with previous 
films will demonstrate a change in car- 
diae size or configuration not appreci- 
ated in a single film (Fig. 5). Defini- 
tive evidence of cardiac involvement 
by tumor is rarely obtained from 
roentgenologic ex mination alone. 

Summary. Invasion of the heart by 
bronchogenic carcinoma is frequent but 
is seldom recognized clinically. Cardiac 
involvement was present in 98 (48%) 
of 205 cases in which necropsy was 
pe rformed, and was a “ga factor 
in the death of 47 (23%). Despite this 
it was diagnosed bc in only 
S cases. 

Our recent experience suggests that 
the diagnosis will be made more often 
by frequent and careful examination of 
the patient including auscultation and 
serial electrocardiograms. 
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ACUTE GASTROENTERITIS ASSOCIATED WITH ECHO VIRUS, TYPE 11 


By Jerome O. Kuei, M.D. 


ASSISTANT RESIDENT, 


PEDIATRIC SERVICE, BOSTON CITY HOSPITAL 


A. Martin Lerner, M.D. 


RESEARCH FELLOW OF THE 
RESEARCH FELLOW IN MEDICINE, 


MEDICAL FOUNDATION, INC. 
HARVARD MEDICAL SCHOOL AND 


THORNDIKE MEMORIAL LABORATORY 
FORMERLY RESEARCH FELLOW, NATIONAL INSTITUTE OF INFECTIOUS DISEASES AND ALLERGY 


AND 


\IAXWELL 
ASSOCIATE PROFESSOR OF MEDICINE, 


FINLAND, M.D. 
HARVARD MEDICAL 


SCHOOL; ASSOCIATE DIRECTOR, 


THORNDIKE MEMORIAL LABORATORY; AND PHYSICIAN-IN-CHIEF, FOURTH MEDICAL SERVICE, 
BOSTON CITY HOSPITAL 


(From the Thorndike 
and the Pediatric 


Memorial Laboratory, 
Service, 


Second and Fourth [Harvard] Medical Services 
Boston City Hospital, and the Department of Medicine, 


Harvard 


Medical School, Boston, Massachusetts ) 


Desprre the frequency of acute gas- 
troenteritis, a large proportion of these 
episodes remains etiologically unex- 
plained. Recent evidence suggests that 
many of these illnesses may be related 
to infection by spe cific viruses ( Dodd?, 
Higgins®). Late in February and early 
in March, 1960, a syndrome marked 
by diarrhea, vomiting, chilliness, and 
abdominal pain was experienced by 
several of the professional and tech- 
nical personnel of this laboratory. Such 
symptoms had been occurring during 
the preceding weeks in the community. 
Virologic studies associated ECHO 
virus, type 11, with this outbreak. 

CLINICAL OBSERVATIONS. On February 
27, AML experienced slight malaise 
and had several watery stools. Eighteen 
hours later vomiting, wretching, and 
chilliness ensued. Recovery after this 
rather severe episode was rapid and 
complete. PB, who was working in the 
laboratory with AML, became ill on 
March 1 with sudden repeated vomit- 
ing and watery stools followed shortly 


\ided by a grant (E-1695) from the N 


by chilliness and abdominal cramps. 
Twenty-four hours later, PB was well 
except for residual malaise. LE, a room-. 
mate of PB, was employed in another 
laboratory on the same floor; she also 
became ill on March 1 with symptoms 
similar to those of PB, but with the 
addition of marked myalgia. The se- 

vere symptoms in LE and PB lasted 
several hours and then cleared rapidly. 

Physical examinations were negative in 
all cases, except for several petechiae 
that were noted in PB over the upper 
chest and face following the repeated 
episodes of vomiting and wretching. 
Stools in these 3 patients were watery, 
but free of blood or mucus. 

Rectal posterior pharyngeal 
swabs as well as acute sera were taken 
from PB and LE within 6 hours of 
onset. Acute phase specimens were not 
collected from AML, but an earlier 
specimen of serum was available. Con- 
valescent sera were obtained 2 to 3 
weeks after the acute specimens. In 
addition, virological observations were 
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made at about the same time in 6 
asymptomatic household and_ labora- 
tory contacts, paired sera being ob- 
tained from all, and rectal and poste- 
rior pharyngeal swabs from all but 
one of them. 


Virological Studies. Methods. Throat and 
rectal swabs were placed immediately into 
screw-capped vials containing 2 ml. of a 
medium composed of 99% Hanks balanced 
salt solution®, 1% skimmed milk, and antibi- 
otics (penicillin, 500 units per ml., strep- 
tomycin, 500 ug. per ml., and mycostatin, 
200 units per ml.). Throat, rectal and serum 
specimens from PB and LE were inoculated 
into rhesus kidney cultures without delay. 
Other specimens were kept frozen at —25 
C. for about 10 days prior to further process- 
ing. One-tenth milliliter of each specimen 
was inoculated into each of 3 tissue culture 
tubes. These cultures were followed for the 
appearance of cytopathic effect daily for a 
minimum of 14, and usually for 21 days. 
Uninoculated rhesus kidney culture tubes, in 
the ratio of approximately 1 to 20, were 
carried along as controls in each experiment. 
Tubes showing viral effects were harvested 
and passaged at least twice. Re-isolation was 
attempted from all specimens 75 days after 
the original inoculation. At this time nega- 
tive cultures were alternately frozen and 
thawed 4 times in an attempt to release any 
intracellular virus, and a single further pas- 
sage was made. 

Cytopathogenic agents were identified by 
neutralizing 100 to 1000 TCD» (Reed and 
Muench!*) of virus and known, inactivated 
(56° C. for 1 hr.) hyperimmune enterovirus 
antiserat (Polio I-III, Coxsackie A9, B1-5, 
ECHO 1-3, and 5-19). Four-tenths of a 
milliliter of mixtures of equal virus and serum 
were incubated at 37° C. for 2 hours, and 
0.2 ml. of the material inoculated into 2 
rhesus kidney tube cultures. Cultures were 
observed for 7 days and final readings taken 
48 hours after the appropriate virus controls 
showed complete cellular degeneration. Neu- 
tralization tests were carried out with inacti- 
vated acute and convalescent phase sera, the 
virus being handled as in the identification 
procedures. The homologous virus strain was 
used in the neutralization tests of the sera of 
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patients from whom_ isolations 
Hemagglutination tests 
described by Lahelle?. Hemadsorption tests 
were performed as originally described by 
Shelokov, Vogel and Chi!5, 

Limited experiments designed to explore the 
cytopathogenic spectrum of the isolated virus- 
es were performed with 3 recently isolated 
strains after several passages in rhesus kidney 
culture; 0.1 ml. of virus was inoculated into 
3 tube cultures each of bovine kidney, ham- 
ster kidney, rabbit kidney®, and 
amnion (Takemoto and Lerner! ), 


were mack 


were performed as 


human 


Results. (Table 1). Cytopathogenic 
agents were isolated from rectal swabs 
and from acute phase sera of PB and 
LE. Cytopathic effects became evident 
after an observation period varying 
from 12 (rectal swab PB) to 19 days 
(serum LE) after inoculation. Re- 
isolation was successful only from the 
rectal swab of LE. No hemagglutinin 
was demonstrated. Hemadsorption oc- 
curred sporadically in both inoculated 
and control tubes, and is believed to 
be due to a simian agent rather than 
to these ECHO virus strains. Cytopathic 
effects were noted in human amnion 
but not in bovine kidney, rabbit or 
hamster kidney. No agents were re- 
covered from similar specimens ob- 
tained from the asymptomatic house- 
hold or laboratory contacts. 

The 4 strains of viruses that were 
isolated were neutralized only by 
ECHO 11 rabbit hyperimmune serum 
in tests, repeated on 3 occasions. Neu- 
tralization tests also showed that AML 
developed a 4-fold rise in antibody 
titer to this agent. The titer of LEs 
convalescent serum was 1/16 as com- 
pared with an initial level of 1/8. Neu- 
tralizing antibody was not demon- 
strable in either of the specimens ob- 
tained from PB. Antibody was jot 


*Obtained from Microbiological Associates, Bethesda, Md., (MBA) as a 10x concentrated 


solution. 


tPoliomyelitis rabbit serum kindly supplied by Dr. Herbert Wenner of the National Foun ‘a- 
tion; all other sera (also rabbit) obtained from MBA. 


*Obtained from MBA. 
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present in either early or late sera in 
the contact group. 

Discussion. Before the general use 
of tissue culture techniques, several 
studies suggested that a filterable agent 
was associated with sporadic or epi- 
demic gastroenteritis. These 
data included serial passage of the fil- 
terable material in human volunteers 
(Gordon, Ingraham and Korns*), cats 
(Yamamoto et al.'*) and calves (Light 
and Hodes*); reproduction of infec- 
tion by oral administration of filtrate 


cases of 


TABLE 1 


Isolation of Virus* 


Throat Rectal 
Patient swab swab 
AML 
LE 0 
PB 0 
Contacts 0 0 


+ =ECHO 11 isolated; 0=no virus obtained: 


(Gordon, Ingraham and Korns*) or 
by inhalation (Reimann, Price and 
Hodges'*), and demonstration of spe- 
cific immunity to reinoculation (Gor- 
don, Ingraham and Korns*, Light and 
Hodes* ) 

With the more widespread use of 
tissue culture methods, several specific 
viral agents have been associated with 
this syndrome. Eichenwald et al* 
identified ECHO 18 during an out- 
break of diarrhea in a premature 
nursery, and subsequently in a ward 
for sick children under 5 months of 
ag. Ramos-Alvarez and Sabin’? pre- 
sented evidence that several ECHO 
Viruses (types 2, 6, 7, 8, 11, 12, 14) 
my be implicated in summer diarrheal 
disease of infants and young children. 

he present study implicates ECHO 
Virus type 11 as the causal factor in 
acite gastroenteritis in young adults. 


Klein et al.: 


RESULTS O1 


ECHO virus, TYPE 11 119/751 
Here the clinical picture was marked 
by the sudden onset and brief duration 
of severe vomiting, profuse watery 
diarrhea, chilliness, and abdominal 
pain. The finding of viremia during 
the early phase of the illness in 2 cases 
is of considerable interest. The presence 
of viremia in LE at a time when she 
had a circulating neutralizing antibody 
titer of 1/8 raised doubt as to the 
validity of the neutralization titer, but 
this result was confirmed several times. 
Also of note is the fact that all isola- 


* VIRUS STUDIES 


Titer of Neutralizing 


Antibody in Serum 


Serum heute Convalescent 

1 

‘ ié 

1 

5 16 

i 

‘ 

0 


=not done 


tions were made from material proc- 
essed without delay or prior to storage 
at —25° C. No agents were recovered 
in specimens from household or labora- 
tory contacts, but since these latter 
specimens were all frozen and stored 
before inoculation, no further com- 
ment can be made. 

During the year beginning July l, 
1959, approximately 1000 specimens 
from patients were studied in this lab- 
oratory and only on one previous occa- 
sion was ECHO virus type ll en- 
countered. The virus was isolated from 
the throat and rectal swab of a 4-year- 
old child who had aseptic meningitis 
in September, 1959. A 4-fold rise in 
titer of neutralizing antibody to this 
virus was demonstrated in the serum 
of that child. This virus was last 
handled in the laboratory 2 weeks be- 
fore specimens from PB and LE were 
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inoculated. The specimens from that 
child again yielded virus when re-iso- 
lation was attempted after prolonged 
storage in the frozen state. 

ECHO 11 has been associated with 
croup syndrome (Philipson and Wes- 
slen™), upper respiratory infections in 
young children (Philipson®) and asep- 
tic meningitis (Elvin-Lewis and Mel- 
nick*). In 1958, Philipson and 
Wesslen"! recovered a cytopathogenic 
agent in human embryonic lung tissue 
from 17 of 53 children with non- 
diphtheritic croup. The agent was not 
found in a suitable controls. 
Initially called (Upsala) virus, 
this agent was hae: shown to be closely 
related to ECHO virus type 11. 
Philipson and Wesslen'™ isolated the 
same virus during an outbreak in a day 
nursery from children of age 8 months 
to 3 vears; these infections were char- 
acterized by cough, coryza and a mini- 
mum of fever. In contrast to the present 
strains of ECHO 11, those of Philipson 
and Wesslen’s produced hemagglutinin 
and showed slight cytopathic effect in 
monkey kidney tissue culture before 
the fifth passage. Elvin-Lewis and 
Melnick*, in 1959, showed that ECHO 
ll was the most prevalent virus (24 
of 52 isolations) during an outbreak 
of aseptic meningitis in Houston, Texas. 

Philipson’’, and later Buckland et 
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used the former's strains in at- 
tempts to produce infection in volun- 
teers. The virus sprayed in the throat 
produced mild respiratory symptoms 
after an incubation period of 1 to 3 
days in 4 of 7 subjects (Philipson”® ). 
Virus inoculated intranasally, in a sec- 
ond study in human volunteers (Buck- 
land et al.!), produced abdominal pain, 
diarrhea, malaise, and a mild sore 
throat. The symptoms were not unlike 
those reported here. 

Summary. 1. The recovery of ECHO 
virus, type 11, from the rectal swab 
and acute serum of 2 patients with an 
acute gastroenteritis is reported. A 4- 
fold rise in neutralizing antibody was 
found in a third case. 

2. The illness was marked by an 
abrupt onset, brief duration and_ in- 
cluded watery diarrhea, severe vomit- 
ing, chilliness, and abdominal cramps. 

3. ECHO 11, or a variant, has been 
previously associated with infectious 
croup, upper respiratory syndrome, 
aseptic meningitis, and in association 
with other ECHO viruses, summer 
diarrhea of infancy and_ childhood. 
Upper respiratory and acute gastro- 
intestinal syndromes have been pro- 
duced with this virus in human volun- 
teers. The present study implicates 
ECHO 11 virus in acute gastroenteritis 
in adults. 
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SUMMARIO IN INTERLINGUA 
Gastroenteritis Acute, Associate con Virus ECHO, Typo 11 


1. Es reportate le constatation de virus ECHO, typo 11, in tampons rectal e 
seros acute de 2 patientes con un acute gastroenteritis. In un tertie caso, un 
quadruple augmento del nivello de anticorpore neutralisante esseva observate. 

2. Le morbo esseva marcate per un declaration abrupte e un breve duration. 
Su manifestationes includeva diarrhea aquose, sever vomito, algor, e crampos 
abdominal. 

3. ECHO 11, 0 un variante de illo, ha previemente essite associate con 
croup infectiose, le syndrome supero-respiratori, meningitis aseptic, e—in con- 
junction con altere typos de ECHO —diarrhea estival de infantes e juveniles. Le 
syndromes supero-respiratori e gastrointestinal acute ha essite producite per iste 
virus in voluntarios human. Le presente studio supporta le incrimination de 
virus ECHO 11 in acute gastroenteritis in adultos. 


SUMMARIO IN INTERLINGUA 
(See page 764 for original article) 


Serotonina, Catecholaminas, e Activitate de Amino-Oxydase in le 
Venenos de Certe Reptiles 


1. Serotonina e catecholaminas ha essite identificate como constituentes natural 
del veneno de Crotalus atrox (vulgo: “Western diamond-back rattlesnake”), C. 
adamanteus (vulgo: “Eastern diamond-back rattlesnake ), e Agkistrodon piscivorus 
(vulgo: “water mocassin”). Nulle catechol sed serotonina e su derivatos meta- 
bolic esseva trovate in veneno de Heloderma horridum (vulgo: “Mexican beaded 
lizard” ). 

2. Le presentia de iste importante aminas in le venenos del mentionate species 
es possibilemente de signification non solmente in connexion con un large rete 
de interrelationes biologic sed etiam con respecto al pathogenese del character- 
istic lesiones de invenenation regional. 

3. In plus, le action vasoconstrictori de serotonina e de catecholaminas produce 
forsan effectos local que promoverea le efficacia de incision e suction pro le 
elimination de veneno ab naturalmente acquirite vulneres. 

t. Activitate de amino-oxydase esseva demonstrate in le venenos de omne le 
species testate in le presente studio. 
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CoMMon causes of failure in the 
treatment of pyelonephritis are the in- 
ability to achieve bacterial eradication 
even after prolonged treatment, mixed 
infections, and the emergence of re- 
sistant bacterial strains during treat- 
ment. These factors theoretically might 
be corrected by the use of a combina- 
tion of antibiotics (Dowling®). This 
was not observed, however, in an 
earlier study of the effectiveness of a 
single antibiotic compared with a com- 
bination of antibiotics (McCabe, 
Jackson and Grieble'*). The previous 
investigation was terminated before its 
anticipated completion owing to the 
toxicity of one of the antibacterial 
preparations used. 

A new polymyxin-like polypeptide 
antibiotic, colistin, which was shown to 
be bactericidal in vitro for strains of 
several species of Gram-negative bac- 
teria (McCabe, Jackson and Kozij'* ) 
recently became available for clinical 
trial. Therefore, to further test the 
previously observed lack of benefit 
from a combination of drugs, the pres- 
ent study was undertaken. Treatment 
of patients with chronic non-obstruc- 
tive pyelonephritis was designed to 


compare the effect of colistin, as a 
single antibiotic, with its effect in a 
combination of 5 antibiotics adminis- 
tered concomitantly. The latter agents 
were selected because of the antici- 
pated effectiveness of one or another 
of them against the most common 
urinary tract pathogens. The clinical 
results among 39 patients including 
laboratory studies and follow-up ob- 
servations for more than 2 months after 
treatment are presented in this report. 


Methods and Materials. The patients se- 
lected for treatment had bacteriuria ex- 
cess of one million bacteria per ml. of urine, 
pyuria, and historical evidence of chroni 
urinary infection. Patients with even-num- 
bered hospital charts received combination 
therapy which consisted of 1.0 gm. of tetra- 
cycline, 1.0 gm. of chloramphenicol, 1.0 gm 
of erythromycin, and 400 mg. of nitrofuran- 
toin orally, and 130 mg. of colistin intra- 
muscularly in divided doses every 6 hours 
for 5 days. Patients with odd-numbered hos- 
pital charts were given only colistin in the 
same dosage as above. 

Clean voided urine specimens were ob- 
tained for quantitative bacteriologic culture 
before treatment, on the third day of treat- 
ment, and on day 5 or 6, after the conclusion 
of treatment. All but 3 patients were fol- 
lowed for a minimum of 2 months thereafter 
and additional urine specimens were obtained. 


*These studies were supported in part by grants from the Warner-Lambert Research Insti- 
Laboratories Division of the American Cyan :- 


tute, Morris Plains, New Jersey, and the Lederle 


mid Company, Pearl River, New York. 
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Microscopic examination of the urine and 
quantitative urine cultures were performed by 
methods previously described (Grieble and 
Jackson?) and urinalyses, hemograms, and 
blood urea nitrogen were measured during 
and after treatment. 

The initial infecting bacterial strains and 
those responsible for relapse were collected 
and the antibiotic sensitivity of these strains 
was tested by the serial 2-fold dilution meth- 
ods. Minimal inhibitory and minimal bacteri- 
cidal concentrations of each antibiotic and 
the combination of antibiotics in the propor- 
tion that they were administered were de- 
termined for these strains by methods pre- 
viously described (McCabe, Jackson and 
Grieble?!? ). 


TABLE 1. 
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infecting organism was expressed as the num- 
ber of inhibitory units. 


Results. A comparison of the initial 
clinical findings in the 2 groups of pa- 
tients who received treatment with 
either a single antibiotic or a combina- 
tion of antibiotics is given in Table 1. 
In general, the groups were similar but 
some differences existed. Four of the 21 
patients who received colistin alone 
were males, whereas all 18 in the com- 
bination group were females. Twice 
as many of the patients treated with 


CLINICAL CHARACTERISTICS OF THE GROUPS OF PATIENTS WITH 


URINARY TRACT INFECTIONS TREATED WITH DIFFERENT REGIMENS. 


Patients Observed 
Male 
Female 


Age, years 
15-20 
21-40 
41-60 

> 60 
BUN >50 


Associated or Complicating 
Clinical Condition * 


*Congestive heart failure, 8; diabetes, 7; 


Colistin 


Number of Patients Treated With 


Multiple Drugs 


21 18 
4 0 
7 
2 l 
7 11 
2 
s 

15 11 


with nephropathy, 5; pregnancy, 3; 


collagen disease, 3; anemia with azotemia, 3; prior nephrectomy, pelvic inflam- 


matory disease, and cirrhosis 1 each. 


Antibiotic levels in serum and urine speci- 
mens which were collected during treatment 
at times estimated to approximate the highest 
and lowest concentration of antibiotics at- 
tained in these fluids were determined by 
serial tube dilution. The collection of peak 
specimens usually was made on the first day 
o! treatment and trough specimens were ob- 
turned a few days later. In addition to the 
co;parative levels of antibiotic activity which 
were determined with a standard strain of 
Echerichia coli (0:22 KeH:8), the antibac- 
tial effect of the serum and urine specimens 
al.) was measured against the predominant 
b. terial strain recovered from the urine 
before treatment. In the latter tests, the re- 
c\>rocal of the highest serum or urine dilu- 
tin that inhibited growth of the patient's 


colistin were 40 years of age or older 
and more of them had blood urea nitro- 
gen retention in excess of 50 mg. per 
100 ml. than among the patients treated 
with the antibiotic combination. 
Pyelonephritis frequently was not the 
sole disease and two-thirds of the pa- 
tients had additional diseases or com- 
plications. As noted in Table 1 conges- 
tive heart failure and diabetes were 
the most common associated condi- 
tions; pregnancy, systemic collagen 
disease, and prior renal diseases also 
were quite frequent. Seventy-one per 
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cent of the patients given colistin 
alone and 61% of those given multiple 
antibiotics had some recognized ab- 
normality in addition to pyelonephritis. 

The overall results from the 2 forms 
of antimicrobial treatment are given 
in Table 2. Upon completion of 5 days 
of treatment, 17 or 81% of the patients 
treated with colistin and all of the 18 
patients treated with the antibiotic 
combination had sterile urine cultures. 
Three patients who had an initial re- 


TABLE 2. 


Result 

Treatment completed 

Sterile Urine Culture 
(a) at conclusion of treatment 
(b) 2 months after treatment 


(proportion of patients 
observed 


Relapses or failures 
1. Same bacterial species 
(a) at conclusion of treatment 
(b) 2 months after treatment 
2. Different bacterial species 
(a) at conclusion of treatment 
(b) 2 months after treatment 


Total observed failures 


sponse to colistin treatment failed to 
return for later follow-up examination 
and were excluded from further tabu- 
lation. 

Two months after completing treat- 
ment, 56% and 61% of the 18 patients 
in each group who had remained under 
observation were still free of significant 
bacteriuria. Eight among this group of 
21 patients have been observed for 
6 months and a few followed for more 
than a year without relapse. Eight pa- 
tients treated with colistin, 44%, and 
7 patients treated with the antibiotic 
combination, 39%, had persistent bac- 
teriuria or recurrence of infection with- 
in 2 months after treatment. 


THE RESULTS OF TREATMENT 
COMBINATION OBSERVED AT THE END OF 


December, 1960 


Of the 21 patients treated with colis- 
tin alone, the predominant bacterial 
species was E. coli in 18; three had 
infections caused by A. aerogenes, P. 
mirabilis, or paracolon species. Of the 
18 patients receiving the antibiotic 
combination, 12 had E. coli as the pre- 
dominant species, 4 had infections with 
A. aerogenes and one each with Ps. 
aeruginosa and paracolon. Fifteen of 
the 1S patients infected with E. coli 
who were treated with colistin had 


WITH COLISTIN AND THE ANTIBIOTIC 


TREATMENT AND TWO MONTHS LATER 
Number of Patients Treated With 


Colistin 


Multiple Drugs 


21 Is 
17 (81% 18 (1000 ) 
1018 (56% 11/18 (61%) 
7 5 

0 

§ 
| 2 

0 0 

(446 7 (39% 


sterile urine cultures upon conclusion 
of treatment. Three were lost to 
follow-up but 9 or 60% of the 15 fol- 
lowed had no return of E. coli bac- 
teriuria 2 months or more after the 
completion of treatment. All 12 E. coli 
infections treated with the antibiotic 
combination were eliminated as judged 
by the immediate post treatment urine 
cultures, but similar to the other group 
only two-thirds of them remained free 
from E. coli in urine cultures upon 
later follow-up. Two patients with in- 
fections due to P. mirabilis and para- 
colon species treated with colistin had 
no return of bacteriuria. Among 5 pa- 
tients infected with A. aerogenes, one 
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failed to achieve initial urine sterility 
with colistin treatment; one treated 
with the combination relapsed immedi- 
ately after treatment and another had 
urine sterilization but later became re- 
infected with enterococcus — species. 
Two were treated successfully with the 
antibiotic combination, as were one pa- 
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tion with a different species or strain 
at a later date. 

In Table 3, the urine and serum anti- 
bacterial activity against the individual 
infecting bacterial strains is related to 
the final results of treatment. Among 
the patients who had urine specimens 
examined 2 hours after a dose of anti- 


TABLE 3. THE RELATIONSHIPS BETWEEN THE JN VITRO INHIBITORY EFFECTS OF 
THE URINE AND SERUM COLLECTED FROM THE PATIENTS DURING TREATMENT 
UPON THE STRAIN OF MICROORGANISMS CAUSING THE INFECTION AND THE 
BACTERIOLOGIC RESULTS OF THE POST-TREATMENT CULTURES. 


Serum and Urine 


Inhibitory Activity of Serum and 
Urine Against the Infecting Strain 


Specimens Collected 


Observed Bacteriologic 


Titer (Median) of 


During Treatment Results and Treatment Ves No Inhibitory Specimens 
Urine, 2 hrs. after Cure 
a dose Single antibiotic 6 0 s 
Combination of antibiotics 10 0 128 
Failure 
Single antibiotic 3 2 32 
Combination of antibiotics 3 64 
Urine, 6 hrs. after Cure 
a dose Single antibiotic 6 2 12 
Combination of antibiotics 10 0 96 
Failure 
Single antibiotic l l 2 
Combination of antibiotics 2 2 > 256 
Serum, 2 hrs. after Cure 
a dose Single antibiotic 7 1 + 
Combination of antibiotics 7 2 16 
Failure 
Single antibiotic 2 
Combination of antibiotics 2 2 4 
Serum, 6 hrs. after Cure 
a dose Single antibiotic 6 0 4 
Combination of antibiotics 9 l 8 
Failure 
Single antibiotic 6 
Combination of antibiotics 2 l 4 


tient each with paracolon and pseudo- 
monas infections. Failure following 
either form of treatment was caused 
by persistence or relapse with the same 
strain in 10 of 11 patients with E. coli 
infections, and 2 of 3 patients with 
aerobacter infections. One patient in 
the colistin treatment group and 2 pa- 
tients in the combination group, or 20% 
of the failures were because of reinfec- 


biotics, all 16 who were cured by treat- 
ment had inhibitory activity against 
the pretreatment infecting strain. The 
median inhibitory titer of the urine 
was 8 among patients receiving colistin 
and 128 among patients receiving the 
combination. Two of 5 patients who 
failed to attain cure with colistin and 
one of 4 patients treated unsucessfully 
with the antibiotic combination from 
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whom urine specimens were obtained 
2 hours after a dose showed no inhibi- 
tory activity against the infecting 
strain. 

Urine specimens obtained 6 hours 
after a dose of antibiotic(s) had inhibi- 
tory activity against the pretreatment 
infecting organism in 6 of 8 patients 
cured alter treatment with colistin and 
all of 10 patients whose infection was 
eradicated after treatment with the 
antibiotic combination. The median 
titer among specimens with activity 
was 12 and 96 inhibitory units in the 
2 treatment groups respectively. Among 
the patients treated unsuccessfully from 
whom urine specimens were obtained 
6 hours after a dose, one of 2 given 
colistin and 2 of 4 treated with the 
combination had no inhibitory activity 
in the urine against the infecting strain. 

The serum 2 and 6 hours after a 
dose of antibiotic(s) showed similar 
differences in inhibitory activity against 
the pretreatment strain among patients 
who were cured and those who failed 
upon treatment. Of the patients with 
specimens collected 2 hours after a 
dose, 14 of 17 who attained cure had 
serum inhibitory activity, whereas 3 
of 5 patients treated unsuccessfully 
with colistin and 2 of 4 unsucce ssfully 
with the antibiotic combination had no 
serum inhibitory activity at the time 
estimated to show the peak level. Se- 
rum specimens collected 6 hours after 
the administration of antibiotic(s), 
which were expected to have the low- 
est plasma concentration of antibiotic, 
had inhibitory activity for the infecting 
strain in 15 of 16 patients who were 
cured, but in only 3 of 7 who failed 
or relapsed. 

Some patients had more than one 
urine or serum specimen examined for 
antibacterial activity. Overall 32 of 34 
urine specimens and 29 of 33 serum 
specimens from the patients who were 
cured inhibited the infecting strain. 


December, 1960 


Similar activity was found in only 9 
of 15 urine specimens and 7 of 16 serum 
spec imens from patie nts in whom treat- 
ment failed. These differences are sta- 
tistically significant, P <.01. There 
was no significant difference in the titer 
of inhibitory activity in those serum 
and urine specimens that showed 
hibition among patients who were 
cured and those who failed or re lapsed. 
In no instance, however, was a_bac- 
teriologic cure observed patient 
who failed to show inhibitory activity 
against the pretreatment strain in one 
or more urine specimens tested. 

Serious complications of treatment 
were infrequent. Acral parasthesias 
were noted frequently. Transient neu- 
tropenia was observed on 2 occasions. 
One of these, a patient in whom total 
leukocyte count declined to 3000 per 
c.mm. after 2 days of administration 
of colistin, had chronic hemolytic 
anemia and had previously demon- 
strated transient neutropenia. The leu- 
kocyte count persisted at 4300 per 
c.mm. 2 days after discontinuation of 
colistin. Subsequent administration of 
identical doses of colistin for 5 days 
failed to reproduce the neutropenia. 
Another patient's white blood count 
declined to 3000 per c.mm. after 4 days 
of therapy with the antibiotic combi- 
nation. Three days after cessation of 
all antibiotics, the white blood cel! 
count was 5000 with 71% polymorpho- 
nuclear cells. Hepatic and renal toxic- 
ity were not observed. 

Laboratory data on the relative indi- 
vidual effectiveness of the 5 drugs used 
and their behavior in combination are 
shown in Table 4. On a weight basis 
colistin was the most effective single 
drug although its superiority over tet- 
racycline was not great. Chlorampheni- 
col was rarely the most effective, but 
most strains were sensitive to less than 
10 »g. per ml. Similarly, few strains 


were very sensitive to nitrofurantoi" . 
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but few were highly resistant. In the 
last 5 columns of the table the effect 
of the antibiotic mixture upon 34 bac- 
terial strains isolated from the patients 
under study is rated in relation to the 
observed effect of the single antibiotics. 
Variable results were noted upon differ- 
ent strains within each species. The 
effect of the combination on the 26 
strains of E. coli was antagonistic in 
13 instances, less than additive or 
simply additive in 7 and more than 
additive or synergistic in 6. The effect 
of the combination on the 3 strains of 
proteus was one of simple addition. 
Among 5 strains of A. aerogenes, the 
combination was synergistic upon 3 and 
antagonistic upon 2. 

The ratio between the bactericidal 
concentration and the inhibitory con- 
centration of each antibiotic and the 
combination served as an index of rel- 
ative in vitro killing power. Colistin 
and nitrofurantoin were in general, the 
most bactericidal and permitted less 
than .01% of bacteria to survive at a 
concentration 2-fold higher than the 
inhibitory concentration. The antibiotic 
combination usually demonstrated a 
similar bactericidal effect at concen- 
trations 2 to 4 times the inhibitory 
concentration, whereas tetracycline 
and chloramphenicol required 4 to 8 
times the inhibitory concentration for 
an equivalent bactericidal effect. 

Discussion. The new antibiotic colis- 
tin was an effective inhibitory and bac- 
tericidal agent for most strains of E. 
coli, about two-thirds of the strains of 
paracolon species and Ps. aeruginosa, 
and one-half of the strains of A. aero- 
genes that were encountered in this 
study. Proteus species were nearly al- 
ways resistant to colistin. As a single 
agent for the treatment of urinary in- 
fections caused by Gram-negative “bac- 
teria it ranks equal with any of the 
currently available antibiotic or chemo- 
therapeutic agents and is especially 


indicated in the treatment of pseudo- 
monas infections. It appears to be less 
bactericidal but less ne phrotoxic than 
polymyxin B with which there is com- 
plete cross resistance. In vitro tube 
dilution sensitivity tests to the other 
antibiotics used in the study demon- 
strated that all of the infecting bac- 
terial species were sensitive to one of 
them except for strains of proteus. 
Previous investigations have demon- 
strated high cure rates in acute pyelo- 
nephritis (Colby*, Garrod, Shooter and 
Curwen®, Jonsson and Erlanson'’) and 
almost universal failure of therapy in 
patients with chronic pyelonephritis 
with structural abnormalities of the 
genitourinary tract (Colby*, Grieble 
and Jackson’, Halkier, Hasner and 
Sorensen*, Rhoads, Billings and 
O'Connor" ). In order to obtain an ac- 
curate evaluation of the clinical effec- 
tiveness of the combination of anti- 
biotics in comparison with colistin, the 
study was limited to patients with 
chronic non-obstructive pyelonephritis, 
the type of treatment was predeter- 
mined according to hospital number 
and the duration by a previous proto- 
col. On the basis of clinical and labora- 
tory comparison, the group treated 
with a single antibiotic appeared to 
have a somewhat less favorable thera- 
peutic prognosis. Although the group 
treated with the antibiotic combination 
had a more favorable early response. 
the final results in the 2 groups were 
comparable and remarkably similar to 
those observed in an earlier stud) 
(McCabe, Jackson and Grieble’). In 
each study, approximately one-half ot 
the patients treated by either regimen 
appeared to be cured from urinary 
infection for at least 2 months after 
treatment. The results in both studies 
show no significant difference between 
the 2 treatment regimens. 
Confirmation of the earlier study also 
was obtained regarding the importance 
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of inhibitory antibacterial levels in the 
urine (McCabe, Jackson and Grieble'). 
As before, no patient was cured of 
urinary tract infection unless the urine 
contained sufficient amounts of anti- 
biotic to inhibit the bacterial strain 
recovered from the urine prior to treat- 
ment; a concentration sufficient for bac- 
tericidal activity usually was present. 
It was equally evident that a bacterici- 
dal antibiotic in the urine did not 
insure the eradication of infection. 
Significantly more patients who were 
cured also had inhibitory activity in 
their serum than those who failed to 
attain cure, but a few patients were 
cured in whom inhibitory activity was 
not demonstrated in any of the serum 
specimens obtained. In the earlier 
study such an observation was common 
because of the nature of the antibac- 
terials used. The latter finding suggests 
that inhibitory serum activity may be 
an adjunct, but inhibitory concentra- 
tion of antibiotic in the urine is an 
essential to the bacteriologic cure of 
chronic pyelonephritis. 

This expression of the paramount 
importance of inhibitory and_bacteri- 
cidal antibiotic concentrations in the 
urine for the cure of pyelonephritis is 
in contrast to the importance given it 
previously by some authors ( Birchall? 
Birchall and Alexander*, Zikria, Le- 
sagna and McCann'*). Despite the 
logic of the belief that an inhibitory 
serum concentration of antibiotic is a 
prerequisite for the cure of pyelo- 
nephritis, there is no convincing evi- 
dence to support it. In fact the clinical 
and experimental experience are to the 
(McCabe, Jackson and 
Grieble'?). This does not negate the 
concept that pyelonephritis is a paren- 
chymal infection of the kidney but the 
latier cannot be cured without eradi- 
cating organisms from the urine. It does 
appear, however, that parenchymal 
infection can heal if the urine is rend- 
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ered bactericidal. High serum concen- 
trations of antibiotic per se as may 
occur in a person with uremia do 
not eradicate infection in the urine 
nor chronic pyelonephritis. On the 
other hand, drugs that are not demon- 
strable in the serum can cure pyelo- 
nephritis (Jawetz, Hopper and Smith’, 
McCabe, Jackson and Grieble'*, Wais- 
bren and Crowley’). significant 
difference in the results of treatment 
existed when similar groups of patients 
were treated with drugs that produced 
inhibitory activity in the serum or 
other drugs that produced no signifi- 
cant serum activity ( McCabe, Jackson 
and Grieble’*). The quantitative 
aspects of inhibitory activity of the 
urine determined in vitro, therefore 
seem to have importance in the cure 
of chronic pyelonephritis. The true 
contribution of the serum concentra- 
tion of drug still is unknown, but it 

may be of secondary importance ex- 
cept in patients with extrarenal exten- 
sion of infection. 

The duration of therapy used in this 
study was selected for comparison with 
an earlier study and is not suggested 
as ideal. It does emphasize that effec- 
tive drugs present in bactericidal con- 
centrations in the urine for short pe- 
riods of time may be curative and the 
results are entirely comparable with 
those observed in a group of children 
with chronic pyelonephritis who were 
treated with nitrofurantoin for one 
year or longer (Marshall and John- 
son!'). It is entirely possible, however, 
that longer therapy may have been 
indicated in those patients who had 
sterile urine during and immediately 
following treatment but soon had re- 
currence of bacteriuria with the same 
bacterial species. 

The in vitro effect of the antibiotic 
combination was more often antagonis- 
tic than synergistic and, overall, the 
sum of activity was less than additive 
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as often as it was additive or more 
than additive. On strains of E. coli, 
the effect was predominantly one of 
antagonism while true synergism was 
shown upon 3 strains of A. aerogenes. 
In the previous study a siiler anti- 
biotic combination also had syner- 
gistic action on 4 of 8 strains of aero- 
bacter tested. Combination therapy 
therefore may be indicated in the 
treatment of stubborn infections with 
this species. 

Accurate evaluation of the in vitro 
effect of the antibiotic combination is 
limited by methodology and the sensi- 
tivity of the individual bacterial strain. 
It was not possible to demonstrate 
antagonism if the bacterial strain was 
resistant to the antibiotics tested but 
it was easily demonstrated if the test 
organism was sensitive and the inverse 
was true for the demonstration of syn- 
ergism. It is of clinical interest, how- 
ever, that pretreatment urine cultures 
from 3 of 4 patients who relapsed after 
treatment with the antibiotic combina- 
tion had organisms upon which antag- 
onism among the antibiotics was 
demonstrated in vitro. 

Summary and Conclusions. 1. Colis- 
tin, a new polypeptide antibiotic was 
administered intramuscularly as a 
single agent in the treatment of 21 pa- 
tients with non-obstructive chronic 


pyelonephritis for comparison with a 
similar group of 18 patients treated 
with a combination of colistin by in- 
jection and tetracycline, chlorampheni- 
col, erythromycin, 
orally. 


and_nitrofurantoin 


These studies were 
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carried out with the 
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2. Five days of treatment with colis 
tin eradicated bacteria from the urine 
in 81% of patients, but overall 44% of 
those followed 2 months or longer had 
immediate failure or relapse. The use 
of multiple drugs eradicated bacteria 
from the urine of all patients during 
treatment, but 39% of those patients 
also relapsed within 2 months. The 
difference between the 2. treatment 
regimens is not significant. 

3. On either regimen, all patients 
who had a bacteriologic cure attained 
an inhibitory concentration of antibi- 
otic(s) in the urine for the infecting 
microorganisms; they also had an in- 
hibitory serum concentration more 
often than patients in whom treatment 
failed. 

The ‘in vitro effect of the combina- 
tion of antibiotics (in the ratio of the 
dosages administered) varied for dif- 
ferent strains of the same species and 
was more often antagonistic than addi- 
tive or synergistic for strains of E. coli. 
Antagonism was shown in vitro upon 
3 of 4 strains associated with clinical 
relapse after treatment with the combi- 
nation of antibiotics. 

Although colistin sulfate, in vitro, 
vas an effective inhibitory and bacteri- 
cidal antibiotic for most of the strains 
of Gram-negative bacteria encountered 
in these studies, the data do not neces- 
sarily indicate that it is the agent of 
choice in urinary tract infections, but 
only that unse lected combinations of 
antibiotics do not contribute  signifi- 
cantly to the benefit obtained from a 
moderately effective single drug. 
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SUMMARIO IN INTERLINGUA 


Tractamento de Pyelonephritis Chronic 
Ill. Comparation Inter le Effecto de un Combination de Plure Drogas e le 
Effecto de un del Membros de Ille Combination, Colistina 


|. Colistina, un nove antibiotico polypeptidic, esseva administrate per via 
intramuscular como agente unic in le tractamento de 21 patientes con chronic 
pyelonephritis non-obstructive pro objectivos de comparation con un simiie 
gruppo de 18 patientes qui esseva tractate con un combination de colistina per 
injection e tetracyclina, chloramphenicol, erythromycina, e nitrofurantoina per 
via oral. 

2. Cinque dies de tractamento con colistina eradicava le bacterios ab le urina 
de 81% del patientes, sed inter illes in le gruppo total qui esseva sub observation 
durante 2 menses o plus, 44% experientiava un disfallimento immediate o un 
recidiva. Le uso de multiple drogas eradicava le bacterios ab le urina de omne 
le patientes durante le tractamento, sed 39% de illes experientiava recidivas intra 


2 menses. Le differentia inter le duo modos de tractamento non es statistica- 


mente significative. 

3. Sub le conditiones de ambe modos de tractamento, omne le patientes qui 
esseva bacteriologicamente curate attingeva in le urina concentrationes inhibitori 
del antibiotico o antibioticos pro le microorganismos del infection. Etiam le 
frequentia de concentrationes inhibitori in le sero esseva plus grande in iste 
patientes que in le gruppo sin curation bacteriologic. 

1. Le effecto in vitro del combination de antibioticos (in le proportion del 
dosages administrate in vivo) variava pro differente racias del mesme specie. 
Illo esseva plus frequentemente antagonistic que additive o synergic pro racias 
de 'scherichia coli. Un tal antagonismo esseva demonstrate in vitro in le caso 
de 5 ex 4 racias associate con recidiva clinic post cursos therapeutic con le combi- 
nation de antibioticos. 

5. Ben que sulfato de colistina esseva in vitro un efficace agente inhibitori 
e bectericida pro le majoritate del bacterios de classe negative al Gram que esseva 
incontrate in iste studios, le datos non significa necessarimente que iste droga es 
le avente de election in le tractamento de infectiones del vias urinari sed solmente 
que combinationes de antibioticos non-seligite non adde significativemente al 
ben: ficio derivate ab le uso de un sol droga de moderate grados de efficacia. 
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SEROTONIN, CATECHOL AMINES, AND AMINE OXIDASE ACTIVITY 
IN THE VENOMS OF CERTAIN REPTILES 


By Curis J. D. Zararonetis, M.D. 


PROFESSOR OF CLINICAL 


AND RESEARCH MEDICINE 


AND 


Joun P. Karas, M.D. 
RESEARCH FELLOW IN MEDICINE 


(From the Section, 


Medicine, 


Hematology 


IMMEDIATE pain and rapidly devel- 
oping edema, followed by local necro- 
sis, characterize the bite wounds of 
many poisonous snakes. Pain and 
edema are also induced by the experi- 
mental injection of appropriate amounts 
of serotonin. Moreover, skin sloughs 
have resulted from the therapeutic use 
of epinephrine and norepinephrine 
(Szakacs, Dimmette and Cowart?’ ). In 
addition, necrotic lesions have been 
produced in rabbit skin by Thomas, 
Zweifach and Benacerraf!! by the in- 
jection of serotonin together with bac- 
terial endotoxin or epinephrine. It was 
reasoned, therefore, that serotonin or 
a catechol amine, or both, might be 
present in the venoms of those snakes 
and other animals whose bite wounds 
are characterized by these effects. Ac- 
cordingly, studies were undertaken in 
order to test this hypothesis. The find- 
ings constitute the basis of this report. 


Materials and Methods. source OF VENOM. 
Initial tests were performed with lyophilized 


*Kindly provided by Miss Eleanor Buckley, 


Radnor, Pennsylvania. 


Department of Medicine, 


Temple University School of 


Philadelphia, Pennsylvania ) 


specimens of venom from Crotalus terrificus® 
and C. atrox.° However, the chemical pro- 
cedure employed (Udenfriend, Weissbach 
and Brodie!2) failed to detect the presence 
of serotonin in these samples. It was decided, 
therefore, that specimens of freshly collected 
venom or venom frozen immediately after 
collection would be required for the determi- 
nations in question. To this end, venom was 
obtained from 8 Western diamond-back 
rattlesnakes (C. atrox),+ 7 Eastern diamond- 
back rattlesnakes (C. adamanteus),+ 5 water 
mocassins (Agkistrodon piscivorus),+ and 5 
Mexican beaded lizards (Heloderma _hor- 
ridum).t All of the specimens were frozen 
in a dry ice bath immediately after collection, 
and thawed just prior to testing. The volumes 
of the individual samples ranged from 0.25 
ml. to 1.45 ml. 

pROcEDURES. Tests for serotonin included 
the following: The colorimetric method of 
Udenfriend, Weissbach and Brodie!? was 
employed with one sample of H. horridum 
venom. The spectrofluorophotometric meth- 
od§ of Bogdanski et al.2 was applied to one 
specimen of H. horridum venom, one indi- 
vidual venom and a pool of samples from 
6 C. atrox, one specimen of C. adamanteus, 
and one of A. piscivorus venom. Chromato- 
graphic studies (Jepson5) were performed on 
2 samples of H. horridum venom, one of C. 


Medical Department, Wyeth Laboratories, 


tObtained from the Ross Allen Reptile Institute, Silver Springs, Florida, by arrangements 


through the Wyeth Laboratories. 


tObtained through the kind cooperation of Mr. Roger Conant, Curator, and Mr. Edward 
Endy, in charge of the Reptile House, Zoological Gardens, Philadelphia, Pennsylvania. ‘The 
heloderms were purchased by the Wyeth Laboratories for the purpose of this study. 

§The spectrofluorophotometric analyses for serotonin and catechol amines were kindly per- 
formed by Dr. Harry Green, Senior Research Scientist, Smith Kline and French laboratories, 


Philadelphia. 
(132/764) 
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adamanteus, and one of A. piscivorus. Speci- 
mens tested by the latter procedure were 
extracted with 95% acetone. The extracts were 
evaporated to 0.5 ml. volume in a 56° water 
bath and applied to Whatman #1 filter paper 
for ascending chromatography in an isopro- 
panol-ammonia-water solvent (200:10:20) 
for 16 hours. One specimen of A. piscivorus 
venom was rechromatographed for 10 hours 
at 90° in a butanol-acetic acid-water solvent 
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of these species was sought by employing 100 
ug. serotonin creatinine sulfate as substrate, 
and analyzing for residual serotonin ( Uden- 
friend, Weissbach and Brodie!2). Determina- 
tions on the snake venoms were made at 
both pH 6.0 and pH 7.4, but only at pH 
7.4 for the heloderm. The pH of the H. 
horridum venoms was 7.1 in their natural 
state, while that of the snakes ranged from 
5.1 to 6.2. 


@ TRYPTAMINE 


Sroncore 


Unknown 


UREA 


BUTANOL - ACETIC ACID - waren 


SEROTONIN 


/SOPROPANOL- AMMONIA - WATER(200. 10:20) 


Fig. 1.—Drawing of chromatogram of acetone extract of 0.66 ml. of venom of Agkistrodon 
piscivorus superimposed on drawing of chromatogram of acetone (95%) extract of 1.0 ml. 
of standard containing 2 mg./ml. each of serotonin, urea, tryptamine, indolacetic acid, and 


5-hydroxyindole acetic acid. 


The venom extract gave Ehrlich reagent reacting spots similar 


in Ry value and color reaction to urea, tryptamine, indoleacetic acid and 5-hydroxyindoleacetic 


acid. 


The unidentified spots; X!, X*, and X3 gave color reactions similar to tryptophane, 
serotonin and indoleacetic acid, respectively, but had different R; values. 


A serotonin spot 


did not develop from thts venom extract. 


(120:30:50) as described by Jepson® (Fig. 
1). All chromatograms were developed with 
Ehrlich’s reagent. Controls included acetone 
blanis and standards of serotonin, tryptamine, 
indole-acetic acid, 5-hydroxy-indole-acetic 
acid, tryptophane, and urea. 

Catechol amines were determined by 
spectrofluorophotometric analysis (Shore and 
Olin 

In addition, evidence for the presence of 
monoimine oxidase activity in the venoms 


Results. Serotonin was detected in 
the venoms of all species by spectro- 
fluorophotometric analysis. Catechol 
amines were detected in the snake 
venoms, but not in the single heloderm 
venom subjected to this analysis. The 
values obtained by this method are 
given in Table 1. Dr. Green reported 
“that except for the heloderm, all 
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samples showed fluorescent emission 
curves with a large scatter peak at 
305 my, the activation wave length for 
serotonin. The characteristic fluorescent 
peak for serotonin at 550 my, however, 


TABLE 1—RESULTS OF SPECTRO- 
FLUOROPHOTOMETRIC ANALYSES 
FOR SEROTONIN AND CATECHOL 


AMINES IN 
SAMPLES® 


INDICATED VENOM 


Catechol 


Venom Specimen Serotonin Amines 
Source Number — ug./mi. ug./ml, 
Heloderma 
horridum 5 5.22 0.0 
Crotalus 
atrox 6 0.78 _ 
8-13 0.32 0.41 
Pooled 
Crotalus 
adamanteus 18 ie 0.47 
19 0.24 - 
Agkistrodon 
piscivorus 992 0.89 1.4] 


°See footnote, p. 764. 


appeared only as a small shoulder on 
the descending arm of the scatter peak. 
Accordingly, the indicated values for 
serotonin do not represent the actual 
concentrations of the amines present, 
but include those substances which 
gave rise to the large scatter peak. 
With the Heloderma, on the other 
hand, the fluorescent emission curve 
showed a distinct and discrete maxi- 
mum at the wave length characteristic 
of serotonin, so that the indicated value 
may be considered to represent the 


actual concentration of the amine 
present. 
“The values for catechol amines in- 


clude noradrenaline, adrenaline, and 
dopamine. The contribution of the 
latter, however, may be considered 
slight, but no attempt was made to 
distinguish the individual catechol 
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amines that may have been present. 
In addition, all samples contained ap- 
preciable amounts of other iodine-re- 
ducing substances which were not 
identified. These, however, did not 
interfere with the determination of the 
catechol amines.” 

The specimen of H. horridum venom 
tested by the colorimetric method of 
Udenfriend, Weissbach and _ Brodie 
indicated the presence of a small 
amount of serotonin, on the order of 
0.1 per ml. 

Serotonin was not demonstrated by 
chromatography in the specimens so 
analyzed, presumably because it was 
present in too small amount to be de- 
a by this technique. It is of inter- 

however, that on the basis of R, 
i and color reaction, tryptamine, 
indoleacetic acid, and 5-hydroxyindole- 
acetic acid were present in appreciable 
amounts in the venoms of all 4 species 
tested. In addition, urea and several 
unidentified Ehrlich reacting sub- 
stances were detected (Fig. 1). 

Amine oxidase activity, as inferred 
from serotonin degradation, was dem- 
onstrated in the venom of all species 


tested. As can be seen in Table 2, the 
TABLE 2.—DEGRADATION OF SERO- 


TONIN BY INDICATED VENOMS 


Serotonin 
Metabolized 


Venom Specimen - 
Source Number pH74  pH60 
Heloderma 
horridum 4 72.5 - 
Crotalus 
adamanteus 14 95 57 
15 12 
17 0 83 
20° 0 54 
Agkistrodon 
piscivorus 21 0 79 
23 40 61 
25 35 57 


Pooled venom from 5 snakes of same spec es. 
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amount of serotonin metabolized by 
the snake venoms was much greater at 
pH 6.0 than at pH 7.4. 

Discussion. The finding of serotonin 
and catechol amines in the venoms of 
3 species of poisonous snakes may have 
several important implications. First, it 
appears that the pathogenesis of the 
characteristic regional snake-bite 
sion may involve the local interplay of 
toxin-serotonin-catechol amine a 
manner reminiscent of the aforemen- 
tioned experimental lesions produced 
by Thomas, Zweifach and Benacerraf". 
Second, there is a long list of reptiles 
which give like signs and symptoms up- 
on envenomation of man ( Spector” ). 
It seems reasonable to suggest that the 
same factors are probably operative in 
the venoms of those reptiles as well. 
Third, the present findings considered 
with previous knowledge of the pres- 
ence of serotonin in the venom of the 
giant toad (Bufo marinum), 
and scorpion stinging 
nettle (Collier), and octopus venom 
(Clark*) suggest it serves as a com- 
mon denominator of venoms on a 
broad biologic basis. Evidence for a 
broad role of catechol amines is not as 
complete but these have also been 
noted octopus venom (Clark*). In 
this connection, it may also be noted 
that these same elements have been 
detected by Vickers'® in brown spider 
venom which gives rise to “necrotic 
arachnidism” (Atkins et al.'). Fourth, 
the findings may be of importance with 
reference to treatment of the acute 
local envenomation wound. The effica- 
cy of tourniquet, incision, and suction 
of the bite wound has been the subject 
of much controversial discussion. An 
examination of recent articles which 
question the value of incision and suc- 


in wasp 
venoms, in 


tion reveals that dried venom was em- 
ploved in these experiments (Leopold 
an’ Huber*, Merriam and Leopold’). 
As ‘he dried venoms tested by us failed 


Zarafonetis and Kalas: 
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to reveal significant amounts of amines, 
it seems reasonable to question their 
presence in other dried venoms. Since 
serotonin and catechol amines exhibit 
vasoconstrictor effects, their presence in 
the fresh venom of naturally acquired 
envenomation would tend to localize 
the toxin for a time. Theoretically, this 
should increase the yield of venom ob- 
tainable with prompt incision and suc- 
tion over that obtained in the absence 
of these amines. This point can be 
resolved, however, only by testing the 
efficacy of incision and suction after 
naturally acquired wounds, or, at least 
by the use of “complete” venom in 
experimental wounds. It is not intended 
through our emphasis on the problem 
of local treatment to minimize the im- 
portance of antivenin in the manage- 
ment of poisonous snake bites. Anti- 
venin is, of course, of great value in 
combating the systemic effects caused 
by the venoms of all North 
pit vipers. 


American 


It is of interest that amine oxidase ac- 
tivity was demonstrated for the venoms 
of the snakes and the heloderm. The 
pre sence of this enzymatic action offers 

. probable explanation for the disap- 
= arance of serotonin from venoms 
which are subjected to the drying 
process. Presumably there is a suffi- 
cient time lag for the serotonin to be 
destroved before the enzyme itself is 
inactivated. It may also be pertinent 
to note that the enzymatic degradation 
of serotonin by the snake venoms pro- 
ceeded rapidly at pH 6.0, but was 
much diminished or absent at pH 7.4. 
Thus, the physiological pH of human 
tissues would tend to inhibit destruc- 
tion of serotonin by the amine oxidase 
contained in the venom itself. Con- 
versely, the high activity at pH 6.0 
which approxim: ated the acidity of the 
venom in its fresh state might be of 
self-protective value to the reptile. 
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Summary. 1. Serotonin and catechol 
amines have been identified as natural 
constituents in the venoms of Western 
diamond-back rattlesnakes (Crotalus 
atrox), Eastern diamond-back rattle- 
snakes (C. adamanteus), and water 
mocassins (Agkistrodon piscivorus). 
No catechols, but serotonin and _ its 
metabolic derivatives were found in 
venom from Mexican beaded lizards 
(Heloderma horridum). 

2. The presence of these important 
amines in the venoms of these species 
may be of significance not only as part 
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of a broad biologic pattern but also 
with respect to the pathogenesis of the 
characteristic regional envenomation 
lesion. 

3. Furthermore, the vasoconstrictive 
action of serotonin and catechol amines 
may produce localizing effects which 
could contribute to the efficacy of in- 
cision and suction for the removal 
of venom from naturally acquired 
wounds. 

4. Amine oxidase activity was demon- 
strated in the venoms of all species 
tested in this study. 
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A CORONARY DISEASE STUDY AMONG COCHIN JEWS IN ISRAEL 


By F. Dreyruss, M.D. 


ASSOCIATE PROFESSOR OF MEDICINE 


AND 


P. HaMosn, 


M.D. 


(From the Department of Medicine A, Rothschild Hadassah University Hospital and the 


Hebrew 


Tue investigation of population 
groups for the prevalence of coronary 
artery disease and certain of its bio- 
chemical and clinical determinants has 
become an accepted epidemiological 
approach to the study of this disease. 
Homogeneity of the group studied, be 
it from the ethnic, genetic or from any 
environmental point of view, will help 
in the evaluation of eve tual results. 

The comparatively recent immigra- 
tion (1954) of the majority of the Jew- 
ish community of Cochin (India), the 
so-called black Jews of India, to israel, 
has provided such an opportunity for 
an epidemiological investigation. 

The Cochin Jews derive from the 
South West of India (State of Kerala, 
situated on the Malabar Coast) and 
accordingly speak the language of this 
region, Malayalam. They were concen- 
trated in several small towns, the prin- 
cipal among them called Ernaculam. 
They have considered themselves to 
be descendants of the lost Ten Tribes 
of Israel or believe to have reached the 
Malabar Coast during the time of the 
destruction of the Second Temple 
(Kloetzel’4, Koder'™). Towards the 
end of the second century they were 
reinforced by refugees from Yemen, 
with whom, incidentally, they seem to 
bear a certain blood group ge | 
(Brzezinsky et al.°, Gurevitch*). 
though they have strictly adhered 
Jewish tradition and community life 


University-Hadassah Medical School, 


Jerusalem, Israel ) 
for many centuries, an admixture of 
local blood can hardly be excluded. 

Before their recent immigration to 
this country the Cochin Jewish com- 
munity was almost entirely composed 
of farmers, small merchants and a few 
craftsmen. Their economic standing in 
India seems to have been comparatively 
fair. They were about 3,000 in number; 
close to 2,500 have come to this 
country. 

These Cochin Jews are of dark brown 
skin color but lack negroid features 
completely. They are, as a rule, of 
rather light body build. 

They have settled in this country in 
various small villages, usually exclu- 
sively inhabitated by them. Their eco- 
nomic standard seems to have lowered 
considerably, but it looks as if they 
have taken this development in good 
spirit on the whole, and at least with- 
out much outward resentment or com- 
plaints. 

As to their health history and status, 
the most outstanding factor known 
about them was the heavy infestation 
with Filaria bancrofti, prevalent among 
this population to an extent of about 
13% ( Yoeli and Soriano** ). 

In a previous study carried out with 
Guggenheim’ in two of their villages 
close to Jerusalem (Mesilat Zion and 
Taoz) we have studied their diets and 
have been impressed with the adapta- 
tion they have achieved. They appar- 
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ently ate a diet rich in animal proteins, 
especially fish, in their native country; 
rice was their staple carbohydrate and 
coconut oil, notoriously rich in satu- 
rated fatty acids, the prevailing cooking 
fat. Inte restingly enough, in ieee they 
have preserved their fish and rice eat- 
ing habit under rather unfavorable 
supply conditions and they continue 
as well to use the spices of the “old 
country,” a habit so frequent in immi- 
grant communities, especially from the 
Orient. They have on the other hand, 
adopted the use of wheat products to 
which they were previously unaccus- 
tomed. Their fat intake, an aspect rele- 
vant to the proble m of coronary artery 
disease, was determined as 68 gm. per 
day, 53.3 thereof derived from vege- 
table sources, mainly from soya oil 
and margarine, and only 15 gm. from 
animal foods. 

As to the country of their origin, 
Schroeder!’ has recently summarized 
his impression that there is “plenty 7 
atherosclerosis in India, apparently 
all classes,” although fat Saanithin 
seems to be very low on the whole. 
Data on cholesterol levels in Delhi ob- 
tained by him from Dr. S. Padmaviti 
show a mean cholesterol level of be- 
tween 150 mg. per 100 ml. + 30 to 
188 mg. per 100 ml. + 38. Padmavati, 
Gupta and Pantulu'® have also recently 
reported a mean blood cholesterol of 
181 + 37.5 mg. per 100 ml. among a 
rural population below 40, and 188 
+ 35.5 mg. per 100 ml. above 40 years, 
with a low incidence of electrocardio- 
graphic changes in contrast to mem- 
bers of a higher socio-economic group 
with respective values of 220.4 + 57.3 


and 255.8 + 54.8 mg. per 100 ml. cho-’ 


lesterol. 

We have carried out a search for 
coronary heart disease and hyperten- 
sion in this Cochin Jewish group dur- 
ing the summer of 1959. This included 
a short history and a physical examina- 
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tion, electrocardiography and the de- 
termination of total blood cholesterol] 
and blood uric acid levels. The red 
cells obtained from these venous blood 
samples were examined for their blood 
groups (Gurevitch et al.*); on a num- 
ber of samples hemoglobin  electro- 
phoresis was also performed. The in- 
vestigation was done at Mesilat Zion, 
where 44 families live, at Taoz with 
45 families and at Nevatim in the south 
of the country with its 70 families. 


Methods. Adults of both sexes above 30 
years of age were examined. An attempt was 
made to carry out all the necessary pro- 
cedures in one session since the cooperation, 
mainly for fear of blood taking, was rather 
poor; their reluctance could only partly be 
overcome by explanation. The blood samples 
were immediately taken to Jerusalem wher 
the serum was separated on arrival at th 
laboratory. Blood measurements 
were taken in the supine position; only after 
the level had become stable on consecutive 
readings were the 


pressure 


values recorded 

Cholesterol determinations were performed 
according to Keys and Anderson's! modifica- 
tion of Abel's method with duplicate 
samples, uric acid was determined according 
to Hepler and Stoskopf’s technique!!. Hemo- 
globin electrophoresis was done paper 
(Smith and Conley!5). 

As an additional means of information th« 
pertinent problems were discussed with Dr 
Klein, who is in charge of the two settle- 
ments, Mesilath Zion and Taoz. 


Results. One hundred and forty eight 
adults have been examined, almost all 
between 30 to 50 years of age. The 
average age of the 96 men was 44.3 
years, of the 52 women 43.2 years, the 
average age of the whole group 43.9 
years. Table 1 demonstrates the age 
distribution. 

Thirty men and 2] women had a 
diastolic blood pressure of 90 mm. Hg 
or above. In 28 individuals (17 men 
and 11 women) the diastolic blood 
pressure was 95 mm. Hg or above. 
Five men and 6 women had a blood 
pressure of or above 160/95 mm. I!¢. 

Table 2 illustrates the cholesterol 
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values for the men and women. The 
mean blood cholesterol of the men 
was 172 mg. per 100 ml., with a stand- 
ard deviation of 36.5, for the women 
it was 187 mg. per 100 ml. + 35.2. 
The mean cholesterol value for the 
whole group was 177.8 mg. per 100 
ml. Only 2 men and one woman had 
a blood cholesterol above 260 mg. per 


TABLE 1.—-AGE DISTRIBUTION OF THE 
EXAMINED GROUP OF COCHIN JEWS 


Age group 


(im years) Male Female Total 
Below 30 7 2 9 
31-40 28 22 50 
41-50 36 Is 
51-60 21 7 28 
61-70 8 2 2 
Above 71 1 l g 
Total 96 52 148 


Mean age 43.9 vears 


TABLE 2 
Male 


No. of 


individuals 


Age group 
(in years) 


Below 30 7 187.6 
31-40 28 161.9 
41-50 36 172.1 
51-60 21 IS1L.9 
61-70 3 217.2 


Total 


100 ml. Mean uric acid values were 
5.03 mg. + 1.12 for men and 4.05 mg. 
per 100 ml. + 0.89 for women. Fifty 
males exhibited a blood uric acid level 
above 5 mg. per 100 ml. but only 6 
women did so. 

Though the figures are small, Table 
2 demonstrates at least the absence 
of a trend of rise in blood cholesterol, 
decade over decade. 

Table 3 reviews the findings of 


electrocardiograms out of the 70 in 
which relevant abnormalities were 
found. 
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MEAN CHOLESTEROL VALUES IN VARIOUS AGE GROUPS 


Mean cholesterol 
in mg. 100 ml. 
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\ striking finding on physical exami- 
nation was the frequency with which 
arcus senilis corneae was noticed, 
namely, in 54 individuals. Thirty-three 
of them had a blood cholesterol level 
above our mean and 21 below it. It 
may be mentioned passing that a 
number of people were found to suffer 
from emphysema of the lungs, from 
spastic bronchitis and bronchiectasis; 
there were 2 asthmatics. A number of 
people had cataracts and one man 
exhibited elephantiasis of a leg. One 
woman had undergone mitral valvu- 
lotomy. 

During the period of observation we 
were informed that one individual, J.E., 
a 60-year-old man with hypertension 
(190/110 mm.) sudde nly died, appar- 
ently with the classical symptoms of 
myocardial infarction. Another mem- 


Female 
No. of 


individuals 


Mean cholesterol 
in 100 ml. 


2 
22 180.0 
IS 175.0 
6 188.5 
$ 


ber of the community, a man of un- 
defined age, between ‘60 and 70 years, 
(A.A.), had recently died with signs 
and symptoms of what appeared to be 
myocardial infarction in February, 
1959. Dr. Klein had known him also 
as a hypertensive. No other cases of 
patients with anginal pain or symp- 
toms and signs suggestive of myocar- 
dial infarction have come to his or 
our attention in the two settlements, 
apart from the 2 sudden deaths men- 
tioned. He has been in continuous 
charge of these two villages since 1955. 
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Discussion. The determination even — or indicative of coronary artery disease. 
in an approximate way of the preva- that is, significant Q waves and S-1 
lence of coronary heart disease is an changes. None of the electrocardio- 
intricate task. Postmortem evidence is grams, however, demonstrated a clear 
only very rarely available to such an _ pattern of a myocardial infarct, recent 
extent that conclusions as to com- or old. 
munity prevalence can be drawn. The It appears, consequently, that no 
next best criterion is clinical and elec- clear-cut conclusion can be drawn as 
trocardiographic evidence of myocardial to the prevalence of coronary artery 


TABLE 3.—FINDINGS IN THE 7 ABNORMAL ELECTROCARDIOGRAPHIC TRACINGS 
Blood 


Case Age Pressure Electrocardiographi: 
No. Sex (in years) (mm. Hg) Clinical Remarks Findings 


29 M 48 120/80 Arcus senilis Qave, symmetrical T inver- 
sion in aVL 


144 M 


to 


155/90 Arcus senilis, accentuated T: almost flat, Ty: 
second aortic sound symmetrically inverted, T, 
low, slight S-T depression 


148 M 54 120/80 Arcus senilis T, flat, Tayi negative, Rav 
low. 


158 F 40 170/100 Accentuated second aortic Quoinave, but no T change 
sound in aVF. 


160 M 65 120/90 Arcus senilis Horizontal heart, T; flat. T; 
low voltage, flat, 
bi-phasic. 


166 F 70 145/75 Arcus senilis, mitral sys- Small Q in aVL, low T in |. 
tolic murmur, pulmonary’ II, aVL and Vs. 
emphysema 


167 F 52 150/90 T: low, S-Tin depressed, 
R and T low in aVL, S-T 
depressed, T low in V 


infarction. Next to it in certainty ranks disease in this community from the 
the number of sudden deaths which, material obtained. Two cases of sud- 
on account of clinical impression, can den death have occurred with signs 
be attributed to coronary thrombosis and symptoms highly suggestive of 
with high probability. The criterion coronary occlusion. A number of elec- 
of anginal pain, as reliable as it may trocardiograms exhibit abnormal find- 
be in the individual patient, lends ings, none of them distinctly demon- 
itself only with difficulty to application  strating an infarct but nevertheless of 
in population groups such as the one _ the type observed in patients with cor- 
we have dealt with. onary artery disease. To find a number 

Seven electrocardiograms show ab- of individuals with coronary heart dis- 
normal findings regarded as suggestive ease would be a rather unusual state 
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of affairs in a small sample of a group 
with a mean cholesterol level compara- 
tively low as theirs. On the other hand, 
none of these instances of presumed 
coronary artery disease can be consid- 
ered as proven in the absence of metic- 
ulous clinical observation and verilica- 
tion, conclusive electrocardiographic 
evidence, not to speak of the lack of 
irrefutable proof by necropsy. 

Cholesterol level and coronary gall 

rosis incidence may be * ‘dissociated” 
a given time when previous food che 
of a population have changed as here 
through migration; a previous type of 
nutrition, then acting as an atherogenic 
influence, may have been replaced by 
a diet now resulting in lower choles- 
terol levels since it provides an almost 
ideal vegetable to animal fat ratio. It 
can be assumed that, in such a situa- 
tion, a great deal of atherosclerosis may 
be present but the mean cholesterol 
level may reflect nothing else but a 
comparatively recent change in diet. 
The mean cholesterol level of this 
group of Cochin Jews is certainly in the 
low range. On the other hand, the 
number of individuals whose blood 
uric acid content exceeds 5 mg. per 
100 ml. seems unusually high. This 
may be due to genetic factors in a 
group in which inter-marriage is so 
frequent. 

Our results clearly illustrate the well 
recognized difficulty of determining the 
presence or absence of coronary athero- 
sclerosis in man as long as none of 
the major manifestations of the disease 
have appeared. 

Peculiarly enough, a similar difficulty 
prevails as far as hypertension and 
certainly, hypertensive vascular dis- 
ease is concerned. In World Health Or- 

ganization Manual (1959)? prepared 
fo the design and evaluation of epi- 
demiological studies of coronary dis- 
ease, the study group suggests a blood 
pressure of 160/95 mm. Hg as the level 
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at and above which arterial pressure 
should be regarded as hypertensive. 
Others take 140/90 mm. Hg as the up- 
per limit of normal. There is very little 
doubt that a diastolic pressure of 95 
mm. Hg has to be considered as hyper- 
tensive whatever the systolic pressure 
may be. 

Taking 160/95 mm. Hg as the limit, 
if there exists at all such a strict line 
of separation, there were only 11 hy- 
pertensives in the group of people ex- 
amined (7.4%). Considering 140/90 mm. 
Hg as the limit, 21 men and 18 women 
had such or higher values, or, if less 
than 140 systolic pressure, they had a 
diastolic one of 95 mm. Hg or more 
(26%). Altogether 28 individuals had 
a diastolic pressure of 95 mm. Hg or 
more (19%). Obviously then, even the 
determination of the number of truly 
hypertensive individuals in a group 
cannot be definitive in such a survey 
study. 

In another similar type of investiga- 
tion which we have recently carried 
out with Adam and Kallner in a group 
of Jews from the Atlas Mountains’, 
we have attempted to evaluate the 

validity of a single blood pressure 
measurement by re-examination after 
a few months. The values obtained on 
both occasions showed a good meas- 
ure of conformity. We have no reason 
to doubt that this holds equally true 
for the group of Cochin people re- 
ported upon here. 

This community, then, comprises a 
number of hypertensive individuals. 
Whether their number has to be con- 
sidered as unduly high or similar to the 
prevalence of hypertension in many 
Western populations cannot be deter- 
mined at present. 

The determination of a certain sys- 
tolic and diastolic level of arterial pres- 
sure as discriminating between normo- 
tensive and hypertensive individuals is 
in itself an arbitrary decision, especial- 
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ly when it concerns different ethnic 
groups and when this particular one 
consists mainly of slim, asthenic, me- 
dium height people, whose blood pres- 
sure range has not been thoroughly ex- 
plored on a large scale. We, therefore, 
choose to report the data collected 
without drawing any conclusion in 
this direction. We have been previously 
impressed by the low normal range of 
blood pressure levels of Yemenite Jews 
soon after their arrival in this country 
as well as by a number of Oriental Jews 
who showed rather conspicuous car- 
diovascular electrocardiographic 
changes, as usually encountered in 
hypertensive disease, at a blood pres- 
sure level of 140/90 mm. Hg or only 
slightly above this level. 

The type of study reported here de- 
signed as it was as a search for coro- 
nary heart disease and hypertension in 
a well defined ethnic group, faces an 
essentially different type of situation 
from population studies carried out 
among, for example, Bantus (Bronte- 
Stewart, Keys and Brock”), Navajo 
Indians (Gilbert®, Page, Lewis and 
Gilbert'*), various European popula- 
tions (Groen and von der Heide!®, 
Keys et al?13) or any others as re- 
ported to our knowledge. The discern- 
ing factor, greatly limiting the permis- 
sible conclusions, is the radical change 
of environment through migration with 
all it implies. 

Another aspect relevant to the study 
of small, semi-isolated population 
groups is the problem presented by 
consanguinity. Cochin Jews in India 
have almost exclusive ly married among 
themselves. A sample of 61 families, 
analysed by E. Goldschmidt in one of 
the villages included in this investiga- 
tion, has revealed a_ first-cousin or 
uncle-niece marriage prevalence of 
13%, and 23% of marriages have been 
between second cousins or more re- 
moved but still family relationships 
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(Goldschmidt*). This state of affairs 
is of obvious genetic importance and 
may influence the frequency of such 
findings as reflected in the above data. 
On the other hand, this is an aspect to 
be considered in investigations such as 
the present one, when a small and com- 
paratively secluded community is dealt 
with. 

The conclusion becomes then ob- 
vious that in certain situations only 
long term observation of a community 
such as the investigated will 
demonstrate whether coronary disease 
is rare or frequent, and whether cer- 
tain borderline blood pressure levels 
mean hypertensive disease. Such obser- 

vation may be carried out by close 
continuous study of the community or 
by repeated surveys such as the one 
reported. This seems feasible and may 
be rewarding especially in groups in 
whom life circumstances have changed 
so radically as by migrating from con- 
tinent to continent and from culture 
to culture. 

Summary and Conclusions. A search 
for the prevalence of coronary heart 
disease and hypertension has been car- 
ried out in a group of Cochin Jews 
One hundred forty-eight adults above 
30 years of age, of both sexes have 
been examined. In 7 out of 70 individ- 
uals have some minor electrocardio- 
graphic abnormalities been found. No 
clear-cut evidence of a myocardial in- 
farct has been encountered. Two 
elderly men, however, both hyperten- 
sives, have died within recent years 
with symptoms suggestive of myocar- 
dial infarction. 

The mean blood cholesterol has been 
determined as 172 mg. per 100 ml. i1 
men and 187 mg. per 100 ml. in 
women, the mean blood uric acid level 
as 5.03 mg. for men, and 4.05 mg. per 
100 ml. for women. 

The number of individuals with a 
blood pressure of and above 160/95 
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heart disease and even more so to be 


ial mm. Hg as the limit between normal sure about its absence, the transfer of 
oe and elevated blood pressure and in- a whole population with its consequent 
‘h ‘ . 
at cluding the ones where diastolic pres- change of environment and diet, the 
sure was 95 mm. Hg or more, there high consanguinity rate of an isolated 
were 39 hypertensives (26%). small ethnic group, all represent addi- 
mn The frequent finding of arcus senilis _ tional difficulties for the evaluation of 
an was noted. data obtained in such an investigation. 
; No definite statement can be made A longitudinal study may teach inter- 
ob on the frequency or rarity of coronary — esting lessons about the relationship of 
nnd heart disease among these people. change of environment to the incidence 
Nits The difficulty to diagnose coronary of the disease in question. 
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5 minor anormalitates electrocardiographic in solmente 7 ex 70 subjectos. Nulle 


(Continued on page 791) 


‘ 


BLOOD AMMONIA IN RATS GIVEN ALLOXAN® 


By ALFRED L. KENNAN, M.D. 
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GEORGE PROPER 


(From the Department of Gynecology and Obstetrics, University of Wisconsin School of 
Medicine, Madison Wisconsin ) 


THERE is considerable evidence to 
show that the cerebral symptoms with 
liver disease are due to an elevation 
of blood ammonia. The high incidence 
of fatty metamorphosis (Leevy, Ryan 
and Fineberg'?, Zimmerman et al.'* ) 
and liver dysfunction (Leevy, Ryan 
and Fineberg'*) with controlled un- 
complicated diabetes would lead one 
to suspect an abnormality of ammonia 
metabolism in less well controlled dia- 
betes complicated by acidosis and 
coma. 

Except for a remark by Fuld* that 
the blood ammonia is elevated in dia- 
betic coma, no studies of this aspect of 
diabetes mellitus have been reported. 

Rats have been used in this study 
because of the information available 
on dose response (Lazarow and Palay"', 
Lukens") to alloxan. 


Materials and Methods. apparatus. Am- 
monia was determined by a modification of 
the Seligson method'®. The kinetics of our 
system followed those described by Jacquez, 
Jeltsch and Hood’. The bottles were ~ 6 cm. 
high and ~ 4 cm. wide, with a capacity of 
60 ml. The rotator made 16 R.P.M. The 
Bausch and Lomb spectrometer was used for 
spectrophotometry of the color produced on 
nesslerization at a wave-length of 415 mau. 
The receiving rods were in No. 0 rubber 
stoppers that were cut down to fit the 
cuvettes (13 « 100 mm.). 


REAGENTS. 1) K:sCO, anhydrous (Baker 
ACS). Three milliliters of the saturated sol- 
ution were delivered into each bottle lying on 
its side. The bottles were baked dry in the 
oven, cooled and stoppered. 

2) 2N H.SO, Reagent grade (Dupont). 

3) Nesslers Reagent (Johnson!"). 

a) 4 gm. KI + 4 gm. 4 
gum ghatti per 1000° ml. 
This is diluted 2 to 5 for use. 


b) 3 N NaOH (Fred Portz ACS). 


1.75 gm 


H.O.+ 


1) (NH,).SO, (Baker and Adamson ACS) 
Stock standard Solution 1 umole per ml 
5) Heparin (Liquaemin Organon Inc 


The ammonia content of each 
bottle should be checked. 

PROCEDURE. Female rats ( Holtzman) 
weighing 190 to 210 gm. were given a dos« 
of alloxan monohydrate (250 mg. per kg.) 
intraperitoneally to produce severe acidosis 
and coma, At intervals of 48 and 72 hours, 
blood was taken from the heart through a 
small midline upper abdominal incision under 
light ether anesthesia. Four milliliters were 
withdrawn anerobically through a 20 gauge 
needle into a 5 ml. syringe wet with heparin. 
Two milliliters of water were placed in the 
bottle on the away from the KeCO,. 
The blood was mixed by inverting the syringe 
and | ml. delivered into each of 4 bottles. 
The receiving rod wet with sulfuric acid was 
inserted into each bottle following the blood 
and the bottle placed on the rotator. With 
the first rotation, the blood-water mixture 
into contact with the K.COs. The 
time taken from heart puncture until the 4 
bottles are on the rotator is less than 4 
minutes. 

Ammonia values for normal rats were ob- 
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+Distilled water refers to water distilled a second time after passage through a mixed hed 
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tained on blood taken from females of the 
same strain and weight. 

After diffusion the rods were transferred 
to the cuvettes containing 2 ml. of reagent 
A of the Nessler’s solutions. 

The rods were all rinsed at the same time 
by inverting the cuvettes. One milliliter of 
reagent B (NaOH) was then added with 
rapid mixing and after 10 minutes for color 
development, the readings were obtained. 
The blank was read against distilled water 
and the unknown against the blank. When 
compared to distilled water, the blanks 
usually gave a reading corresponding to <0.1 


um NHs. 
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curred at 15 minutes. Figure 1 shows. the 
typical diffusion curves for various amounts 
of the standard. There was a linear relation- 
ship between optical density and ammonia 
concentration up to 0.4 uwmoles (Fig. 2). 
Ammonia formation from blood is linear 
with time (Jacquez, Jeltsch and Hood7). 
There is an initial amount which diffuses off 
exponentially. In a large number of determina- 
tions on rat blood, the linear part of the 
curve was reached in 15 minutes. The line of 
regression was calculated for each animal for 
use in the formula (Jacquez, Jeltsch and 


Hood?) X [1 — 10-*t] + at 


(2) 


ES 


OPTICAL DENSITY 
WwW 


9 13” 15 17 


DIFFUSION TIME-MINUTES 


Fig. 1—A plot of optical density’ versus diffusion time for various amounts of a standard 
solution of ammonia sulfate. 


Four bottles were used to obtain a stand- 
ard diffusion curve; one containing 3 ml. 
of cistilled water and the others containing 
0.2. 0.4, and 0.6 umoles of NHs in a total 
volume of 3.0 ml., respectively. The time was 
varied to make certain that diffusion was 
exponential and that sufficient time was 
allowed. It was found that diffusion followed 
the equation (Jacquez, Jeltsch and Hood?) 
X Q (1—10-*t) where Q = the total 
amnonia in the bottle, X = the amount 
difi\sed in time t, and k was the constant 
for the system. The value of k best fitting 
our system was found to be 0.12 min.-!. 
Thi indicates that 98.4% ‘diffusion had oc- 


where Q is the total ammonia, a is the rate of 
ammonia formation (slope), k is the diffusion 
constant, and X is the amount of ammonia 
diffused over to the rod in time t. It can be 
seen that when a = 0 this is the equation 
for ammonia diffusion from water and at 
t = 15 minutes the equation becomes that 
a 
2.3k 
trapolating the line back to time 0, one ob- 
a 
tains X = Q — Yr’ 
k = 0.11 min.-!, indicates that 98% diffusion 
has taken place at 15 minutes and gives Q 


of a straight line X = Q — + at. Ex- 


Using a value of 


4 
4 
n 4 F 
ob- 
} ed 


a 

2.3k 
is usually small when compared to the inter- 
cept X, variations in k do not affect the value 
of Q greatly. Thus a correction factor of 4a 
was used throughout. The value for k is very 
close to the value for the standard solutions 
and may be due to the 3-fold dilution of the 


blood. 


X + 4a. Since the correction factor 
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Results. A portion of the diffusion 
curve for a normal rat is given in 
Fig. 3. 

The values for rats given alloxan 
are summarized in Fig. 4 where Group 
I is the control animals and Groups II 
and III are animals from which blood 
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Fig. 2—A plot of optical density versus micromoles of ammonia. 
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The brackets represent 


95% confidence level for 15 determinations at each point. 


OPTICAL DENSITY | 
T | T 
\ 


T 
\ 

\ 


l 


Ss HD 3S 45 


DIFFUSION TIME-MINUTES 


Fig. 3.—The linear portion of a sample diffusion curve from a normal rat. 
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was taken at 48 and 72 hours after 
the alloxan had been given. The last 
2 animals in Group Ill 
were in extremis and the values are 
given for comparison with those less 
severely affected. The blood ammonia 
increases during this time are signifi- 
cant. The slopes decrease with an in- 
crease in blood ammonia suggesting 
that precursor ammonia is being used 
to provide the diffusible ammonia. The 
relationship between the Q ammonia 
and precursor ammonia (@) is shown 
in Fig. 5. 

Discussion. The high dose of alloxan 
Was given to produce coma. The re- 
sults are complicated by the effects 
of this dose on the kidney tubule, 
liver and pancreas, and must be inter- 
preted with this in mind. 

The effects on the kidney tubule 
resemble mercuric chloride poisoning 
which heals in about 7 days in those 
animals that survive (Herbut, Watson 
and Perkins*). One would not ordinar- 
ily expect toxicity from tubular damage 
in 48 hours. The acute onset of diabetes 
with acidosis in association with tubu- 
lar damage best explains the findings. 
Chutassinnse activity of the kidney in- 


creases in acidosis (Davies and Hud-: 


kin®, Handler, Bernheim and_ Bern- 
heim®) with recovery of a portion of 
the ammonia (Nash and Benedict"). 
With tubular damage, a greater per- 
centage of the ammonia could diffuse 
back into the circulation and augment 
that arising from the cells secondary 
to the metabolism of amino acids. 

The ammonium ion has not been 
considered significant in acid-base dis- 
turbances except as a substitute for 
sodium in the urine. Several facts sug- 
gest that it may be useful as a basic 
cation in acidosis. Recovery of am- 
monia from the kidney is greater in 
acidosis. Ammonia (NH;) (Jacquez et 
al.*) is considered the toxic form and 
at physiologic pH it is found largely as 
ammonium (NH; ). In acidosis, metab- 
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olites would tend to lower the pH, and 
one would expect an even greater per- 
centage to be in the ionic form having 
taken a proton as the first step in acid 
neutralization and having replaced so- 
dium as the second step. Blood am- 
monia is relatively constant in amount 
among mammals ( Bessman', Brown ct 
al.2) (dog, cat, rat, human). Tissue 
ammonia is extremely low and variable 
(Brown et al.2). Ammonia may be ex- 
creted by the lung and this has been 
shown to occur in hepatic coma 
( Jacquez, Poppell and Jeltsch*, Robin 
et al.'*). The amino nitrogen of pro- 
tein is a large reservoir of ammonia and 
this can be made readily available by 
oxidation of the amino acids in the 
kidney. 

The foregoing discussion has not 
taken into account any effects that this 
dose of alloxan might have on the liver 
which has a complementary function 
with the kidney in respect to nitrogen 
metabolism. The severe loss of glycogen 
and fatty infiltration are the major et- 
fects in the liver. Focal necrosis has also 
been reported to occur (Herbut, Wat- 
son and Perkins®). It possible that 
the liver, undergoing fatty infiltration, 
is not able to de toxify the ammonia 
arising from the use of amino acids, and 
it would accumulate in the blood. 

It is interesting that the ammonia 
which diffuses over the linear part ot 
the curve decreases in these animals. 
This component of the diffusable am- 
monia has been shown to come from 
labile amides (Brown et al.*) 
serine and threonine peptide link- 
age (Jacquez, Jeltsch and Hood’). 

Summary. The blood ammonia was 
found to be elevated in rats given a 
large dose of alloxan to produce dit 
betic coma. 

The discussion centers around tlie 
possible source of this ammonia and 
further studies are in progress to d:- 
and kidns 


and 


fine the role of the liver 
in diabetic acidosis. 
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SUMMARIO IN INTERLINGUA 
Ammoniaco Sanguinee in Rattos Tractate con Alloxano 


Esseva constatate elevate nivellos de ammoniaco sanguinee in rattos tractate 


con alloxano in doses satis grande pro producer coma diabetic. 


Le centro de interesse in le discussion es le question del fonte possibile de ille 


ammoniaco. Studios additional es in progresso, visante a definir le rolo de 


he 


pate e ren in acidosis diabetic. 
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RADIATION SAFETY IN OBSTETRIC-GYNECOLOGIC PRACTICE 
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NATURALLY occurring radioactive 
substances and man-made machines 
provide the most important sources of 
ionizing radiation. There is actually no 
difference between the gamma _ rays 
that are emitted from natural sources 
and Roentgen-rays**. These machines 
employ a high voltage to accelerate 
electrons that are boiled from a_ hot 
cathode through a vacuum and into 
abrupt collision with a target plate. In 
this manner, part of the kinetic energy 
of the electrons is transfered into high- 
energy photons or Roentgen-rays. 

Medical Roentgen-rays and _ other 
forms of radiation are estimated to 
have increased the average exposure 
of the world population as much as 
100% above the natural background 
rate. The latter has always been with 
us, arising from radioactive atoms that 
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occur naturally in rock, soil, water, air 
and the outer spaces, in addition to that 
which is incorporated in the tissues of 
living organisms. Men are concerned 
by the increase in ionizing radiation 
not only because it might affect the 
health and welfare of the present gen- 
eration, but also because it may de- 
range the hereditary mechanism and 
adversely affect the health of their off- 
spring through many succeeding gen- 
erations'*. 

The harmful responses to radiation 
fall into two major categories: (1) 
The somatic effects, which depend 
upon exposure of the body tissues and 
are primarily of immediate concern to 
the patient; (2) The genetic effects, 
which follow exposure to gonadal tis- 
sue and are of long range concern to 
the human race. The somatic effects ure 
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likely to be significant only following 
large doses, when repeated exposures 
are used, when large portions of the 
body are included, or when sensitive 
tissues, such as those of the develop- 
ing embryo, are involved. As to the 
genetic effects, it is now almost certain 
that in all cellular organisms, the genes 
become the primary directors for the 
numerous processes that interact in de- 
velopment and function*. Our heredi- 
tary system is probably adjusted by 
natural selection to natural background 
radiation. Added radiation, however, 
will increase the frequency of genetic 
mutations, which are almost always 
harmful and when transmitted to de- 
scendants, they may express themselves 
over many successive generations. 
From the clinical point of view the 
effects of radiation exposure are best 
discussed in relation to the time of ex- 
posure, either preconceptional or post- 
conceptional. With the former, the 
hazards are those of heredity. In 1930, 
H. J. Muller and Mott-Smith** demon- 
strated that gene mutations in droso- 
phila were increased by Roentgen-ray 
exposures. These findings were con- 
firmed and then were extended to a 
wide variety of infra-human forms rang- 
ing from bacteria to the mouse, the 
latter by the Russells****40.41.42.48, Cer- 
tain radiogenetic assumptions have 
been de veloped. The yield in gene 
mutations is thought to be linearly re- 
lated to dose and cumulative with no 
known threshold of radiation exposure 
below which genetic damage- cannot 
occur. The injury consists of the re- 
placement of individual genes by mu- 
tants, the result being usually recessive 
traits, most of which are harmful but 
some appear to be indifferent. Because 
mutations are permanent, they are 
passed from generation to generation 
until they are eventually eliminated 
by natural selection. This includes the 
failure of an affected individual to re- 
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produce because of illness, impaired 
fertility or premature death. Since radi- 
ation-induced mutations are recessive, 
they are not recognized in the first gen- 
eration and therefore, they cannot be 
distinguished from those which occur 
spontaneously. Indeed, the carrier of 
a radiation-induced taint may not meet 
with another carrier of that taint until 
many generations following the muta- 
tion, or may never do so. 

According to Scott*®: “It is not pos- 
sible to make a non-controversial state- 
ment concerning the implications for 
man of the genetic effects of radiation. 
There however, general agreement 
among geneticists on the following 
basic concepts which have been extra- 
polated from experimental data: (1) 
apparently no threshold dose is re- 
quired to produce a deleterious effect, 
(2) once damage is done, it is largely 
irreversible, (3) the effects are prob- 
ably cumulative over the years, (4) 
the results of genetic damage are to 
produce deviations from the norm in 
the offspring of the irradiated parents, 
(5) these deviations and mutations 
are almost always undesirable and the 
offsprings are called mutants, (6) mu- 
tations produced by radiation are in 
no way different from those which have 
always been occurring in the human 
race, (7) the mutants are characterized 
in the following ways; decreased lon- 
gevity, increased susceptibility to dis- 
ease, decreased fertility, and are usual- 
ly recessive or so masked that the first 
generation offspring does not bear the 
full brunt of the genetic damage. Thus, 
contrary to public opinion, freaks or 
monstrosities do not often occur when 
the mother is irradiated. Usually, these 
deviations caused by the damaged 
genes in the offspring are so minute 
and subtle that recognition is extremely 
difficult. Full expression of the damage 
comes in subsequent generations when 
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there is mating of those with similarly 
damaged genes.” 

Support of these statements is seen, 
in part, in Kaplan’s** report based upon 
644 patients who received 65 roentgens 
of Roe ntgen-ré ty exposure to each ov ary 
in the treatment of infe rtility. Of 688 
conceptions, 546 terminated in living 
babies with 3 gross abnormalities. Of 
these children, 35 have produced a 
total of 48 children of their own. One 
died from maternal toxemia and the 
remainder are normal. The incidence 
of obvious genetic damage to both chil- 
dren and grandchildren was less than 
that to be expected in the normal pop- 
ulation. 

The reviewer", in the treatment of 
youthful intractible dysfunctional uter- 
ine bleeding, reported a follow-up of 
25 or more years upon 127 such pa- 
tients, who were treated with small 
doses of intra-uterine radium. Twenty- 
one first generation and 17 second gen- 
eration children have eventuated with 
two instances of congenital heart dis- 
ease, one in each generation. The re- 
mainder of the children are outwardly 
normal in all respects. If Kaplan 
“grandchild” should marry a Payne 
“grandchild,” what would be the nature 
of the offspring? Only time will tell, 
if we ever know. 

With post-conception radiation the 
hazards are both somatic and genetic. 
Three basic reasons exist for caution- 
ing against risking fetal irradiation at 
any time: (1) neurological effects, (2) 
the possibility that leukemia or other 
malignancies may appear in young chil- 
dren as a sequel to prenatal radiation, 
and (3) genetic effects, which, if trans- 
mitted, add permanently to the pool of 
mutant genes in the world’s population. 
Many reports have indicated the harm- 
ful effects on the human fetus of thera- 
peutic irradiation in the pregnant 
woman****8°. This may cause fetal 
death or malformations which, in hu- 
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man beings seem to be primarily those 
of the nervous system. The most com- 
mon defect is microcephaly with men- 
tal deficiency, less often hvdroce »phalus 
or eye anomalies. 

As to diagnostic radiation exposure, 
recent findings have been assembled 
by Rugh**, that were 
control experiments 
other than man, 
and accidental 


derived from 
with mammals 
and from incidental 
exposures of human 
fetuses. Each anomaly caused by irradi- 
ation of the human fetus has been 
experimentally duplicated in a mouse 
or a rat by such therapy at a compar- 
able stage of development. 
therefore, justifiable — to 

from a mouse or a 


It seems, 
‘xtrapolate 
rat to a human 
being in regard to specific organ sus- 
ceptibility, provided that any  state- 
ment is preceded by the word * ‘prob- 
able.” The tolerance of the human 
ovum to radiation during the 10 to 12 
days between insemination and implan- 
tation is unknown. The greatest sensi- 
tivity occurs during the changes from 
the embryonic to the adult stage of 
cell development. Such changes are 
taking place in nearly all of the various 
types of human embryonic tissue dur- 
ing the span from 18 to 38 di ivs follow- 
ing conception. The result int specific 
anomaly depends upon the organ or 
system in which such cells are present. 
Even a small dose may be expected 
to inflict some damage during the time 
of active differentiation, but there 
seem to be exposure levels below 
which detectable anomalies are rarely 
produced. There is less danger of in- 
ducing gross defects after the 40th 
day, except at high levels of exposure. 

Rece ntly Rugh and Grupp* reported 
the effects of 50 r fractionated Roent- 
gen-irradiation upon the early mamm!- 
ian embryo, in white mice. They con- 
cluded that: “It is apparent, from t)vis 


study, that the mouse embryo is rac io- 
responsive in that congenital anoma 
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can be produced by Roentgen rays 
from the time of conception at least 
until organogenesis is completed.” They 
stated further that: “Extrapolation of 
radiation effects from the mouse em- 
brvo to the human is not valid. How- 
ever, such findings suggest that not 
only should the embryo and fetus be 
protected against unnecessary Roent- 
gen-irradiation, but that fractionation 
of dose may reduce the incidence of 
some anomalies, but not the over-all 
damage to the embryo.” 

The Russells** have suggested, on 
the basis of animal research, that as 
little as 25 r to the human embryo may 
be sufficient to cause somatic injury. 
They feared that such a dose might 
often be provided by diagnostic meas- 
Meanwhile, the radiation doses 
received by the growing fetus during 
certain diagnostic procedures have 
been actually estimated. Fortunately 
they were found to be much smaller 
than the values feared by the Russells, 
when proper technique was used. Thus 
far no fetal malformations have been 
traced to diagnostic procedures during 
pregnancy. 

The occurrence of radiation-induced 
leukemia in laboratory animals is well 
established. As to human beings, a 
significantly increased incidence of leu- 
kemia occurred following the explosion 
of the atomic bombs in Japan, especial- 
ly in children and in adolescents** 
Stewart'? and her associates found that 
children of mothers who had received 
radiation exposure for diagnostic pro- 
cedures while pregnant developed leu- 
kemia nearly twice as freque ntly as 
did the controls. In this situation, the 
fetus presumably received total body 
irr \diation. Question has arisen con- 
cerning the validity of Stewart's  sta- 
tistical deductions****. Hempelmann'™ 
reviewed the literature upon prenatal 
exosure to diagnostic doses of Roent- 
gen-rays in children who developed 


sures. 
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leukemia and cancer. He analyzed 
such retrospective studies to conclude 
as follows: “It would seem that the 
studies as presented do not differen- 
tiate clearly between the association 
of leukemia and (a) the effect of the 
medical condition which justified the 
examination, or (b) the effect of the 
X-rays. Obviously, more studies are 
needed to determine whether diagnos- 
tic radiation is leukemogenic to the 
human fetus.” 

As to the genetic effects of diagnostic 
radiation upon the growing fetus, little 
experimental work has been done. 
Studies suggest that these effects do 
not occur prior to the 32nd day of 
intrauterine life**. It is hoped th: it the 
Russells and other investigators will 
study this problem in mice with dos- 
ages lower than the 25 r that produced 
somatic changes in their animals. 

Present Practices. For years the prac- 
tice of therapeutic irradiation for ma- 
lignancy during pregnancy has been 
discredited because of the high inci- 
dence of fetal death and of gross con- 
genital abnormalities. It might also be 
added that the practice of preconcep- 
tional therapeutic irradiation for be- 
nign conditions has been questioned, 
as evidenced by Russell's statement**: 
“In the case of X-ray therapy for steril- 
ity, the risk is taken for future persons 
who have no voice in the decision” 
and by Israel’s'* repudiation of Roent- 
gen-ray therapy for the treatment of 
menstrual irregularities and functional 
infertility. However, reports of Kap- 
lan** and of Payne*! indicate that if 
genetic abe ‘rations are to take place, 
they do not become obvious prior to 
the second generation. Occasionally, 
we are confronted with no other re- 
course than Roentgen-ray therapy for 
functional infertility or the intrauterine 
application of a small dose of radium 
for dysfunctional bleeding in young 
women who are anxious to conceive. 
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To the reviewer it seems to be justi- 
fied in both instances to take the cal- 
culated risk of the theoretic possibility 
of genetic aberrations in future genera- 
tions, provided that risk is explained 
to the patient. 

Diagnostic radiology arouses the 
chief concern over both adult gonadal 
radiation and that to the growing fetus. 
Scott’ estimated the annual number 
of radiographic examinations in this 
country to be 38,000,000, with 32,000,- 
000 by radiologists. Of fluoroscopic ex- 
aminations, 13,000,000 are made, with 
less than half of these by radiologists. 
The ow nership of 128,000 Roentgen- “ray 
machines is divided equally between 
dentists and physicians, osteopaths, 
chiropractors, and chiropodists. About 
50% of the general practitioners own 
diagnostic Roentgen-ray equipment, 
and those physicians who own equip- 
ment increased 50% from 1949 to 1955. 

With all of this equipment and talent, 
the question arises as to the radiation 
dose that accompanies the usual radio- 
graphic procedures. Considerable in- 
vestigation in this field has been con- 
ducted by radiologists and radiation 
physicists. A composite of the figures 
published by 10 investigators has been 
developed upon the 10 radiographic 
proce edures that we use most com- 
monly?-4.5.9.10.11,18,25,29.46 For better un- 
derstanding the commonly used terms 
as applied to radiation dosage are de- 
fined’. 

ROENTGEN. (abbreviated “r”): a 
measure of radiation exposure to rep- 
resent the amount of radiation that 
will produce a certain amount of ion- 
ization in a specified volume of air. 
This unit is useful only for Roentgen- 
rays and certain gamma rays. 

RAD: the unit of absorbed dose. The 
unit of radiation dose defined in terms 
of energy absorbed by irradiate ma- 
terial, equal to 100 ergs per gm. With 
Roentgen-rays, one roentgen of expo- 
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absorbed dose in soft tissue, 
most conditions. 

The following figures for these radio- 
graphic procedures are expressed in 
milli-roentgens to the mature female 
gonads. 

1. Chest: 0.9 to 3.0 mr 
2. Lumbo-sacral spine—AP and Lat- 
eral: 365 to 1500 mr 
3. Sacral-iliac joints: 720 to 800 mr 
4. Barium enema: 616 to 740 mr 
5. Intravenous urogram—renal: 175 
to 600 mr 
6. Intravenous urogram—renal and 
bladder: 1200 to 1300 mr 
7. Hystero-salpingogram: 1910. to 
3500 mr 
8. Pelvis, bony: AP 80 to 225 mr, 
plus lateral 1300 mr 
9. Obstetrical abdominal: 160. to 
260 mr 

10. Pelvimetry—AP and lateral: 530 

to 2160 mr 

These data are based upon the work 
of highly skilled radiographic techni- 
cians and may not be re presentative of 
the “run of the mill” techniques. 

The wide range of values is ex- 
plained by the variations in: size of 
the subjects, equipment, and technique. 
For instance, Bewley, Laws and 
Myddleton® recently reported a_pel- 
vimetry gonadal dose ranging from 600 

» 1200 mr., that was obtained by the 
use of reduced amperage and increased 
voltage plus filters and high speed 
screens. 

An equally important question is 
that of the immediate dose to the fetus, 
both gonadal and whole body. Nor- 
wood et al.2® considered the fetal 
gonadal dose to equal that of the 
mother: for pelvimetry 2160 mr. and 
for obstetrical abdominal 160 mr. 
Bewley, Laws and Myddleton® — 


the fetal gonadal dose to range fron 
50 to 
fetal 


2500 mr. for pelvimetry. As to 
whole-body dosage, Clayton, 


sure dose produces about one rad of 
under 
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Farmer and Warrick” found this to be 
370 mr. for obstetrical fetal study and 
1250 mr. for complete pelvimetry. This 
may be an important conside ‘ration both 
genetically and as to the possible in- 
creased incidence of leukemia and 
other malignancies during childhood. 

The Norwood et al.2" study revealed 
that 78% of the entire gonadal dose 
came from only 6% of the diz gnostic 
examinations; those involving the lower 
back, the abdomen, the pelvis and 
thighs, while 37% of this dose came 
from fluoroscopic examination of the 
lower gastrointestinal tract. 

Cooper and Williams"! pointed out 
that Roentgen-ray examination of the 
pregnant uterus usually involves direct 
irradiation of the fetal gonads. It has 
been estimated that the gonads of the 
male fetus in vertex presentation may 
receive 2 to 4 rads during a pre natal 
roentgenograph. A A number of factors 
indicate caution in subjecting a preg- 


nant uterus or the pelvis during late 


pregnancy to unnecessary Roentgen- 
ray examination: the thickness and the 
volume of the part necessitates heavy 
exposure, the maternal gonads must be 
exposed, the fetal gonads are usually 
exposed and, often, the entire fetus is 
irradiated. 

It is to be remembered that all these 
figures apply to only one radiographic 
procedure and many subsequent exami- 
nations may become necessary for cer- 
tain individuals. Since genetic damage 
is apparently cumulative each additional 
exposure, from intrauterine life to the 
cessation of reproductive function, in- 
creases the chance of radiation muta- 
tion, which is undesirable for subse- 
quent generations. No matter what the 
present average gonadal dose is shown 
to be, this is too high if it can be 
lowered. Those using Roentgen rays 
should not think in terms of the “maxi- 
mum permissible dose,” but rather in 
those of the “minimum possible dose” 
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that is effective in the accomplishment 
of the desired result? 

In regard to the question of thera- 
peutic termination of pregnancy fol- 
lowing fetal exposure through inad- 
vertent diagnostic radiation during 
early pregnancy, no such recommen- 
dation has been encountered in the 
English literature. On the other hand 
Hammer- Jacobsen'® in Denmark makes 
the following preliminary suggestions 
concerning irradiation during the first 
4 months of pregnancy: “Foetal doses 
below about one r do not indicate the 
induction of abortion. Foetal doses be- 
tween one r and ten r indicate thera- 
peutic abortion only in the presence of 
additional indications. Foetal doses 
above about 10 r presumably always 
indicate abortion.” Reactions to the 
suggestion have not appeared as yet 
but its approbation in the English 
speaking world is extremely doubtful. 

Practical Considerations. “Stress 
must be laid once more upon the im- 
portance of avoiding all the unneces- 
sary exposure to the rays. The 
danger to the pé atient is a very im- 
portant point that must never be lost 
sight of by the radiologist.” This is 
not a recent quotation but it comes 
from a textbook authored in 1912 by 
Blythell and Barkley®. In 1927, Kaye? 
collected 127 previous articles on ‘the 
physics of the protection from radia- 
tion. Thus its importance has been 
known to radiologists since the begin- 
ning of their specialty, and recently 
this applies to many members of the 
obstetric-gynecologic 
31.50 Some observers have seen the 
new radiation fright as a mixed bless- 
ing, to serve by curtailing excesses in 
the request for ‘diagnostic radiation, by 
helping to make the users of radiation 
more aware of exposure hazards and 
reduction measures, and possibly by 
paving the way for needed legislation 
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to restrict its uses to qualified indi- 

King et al.*' reported that in 1946-7, 
Roentgen-ray pelvimetry was used in 
38.8% of his private patients, while in 
the vears 1956-7, the same examination 
was restricted to 7.4%. The perinatal 
mortality was reduced from 14 in the 
former to 5 in the latter series for a 
comparable number of patients. He 
further analyzed 1200 previous in- 
stances of Roentgen- pelvimetry 
that have been used for the purpose 
of determining the need for Cesarean 
section. The study indicated that care- 
ful clinical evaluation of the pelvis 
would have given sufficient information 
in 70% to 80% of the patients, without 
the aid of Roentgen-rays. 

Whitehouse, Simons, and Evans* 
believe that obstetric roentgenography 
should be employed only when re- 
quired to answer a specific and signifi- 
can clinical question. Certain exami- 
nations may be indicated in this field, 
such as: chest roentgenograms for pre- 
natal patients, urograms, occasional 
gastrointestinal roentgenograms, es- 
pecially the lower bowel, lumbar spine 
and pelvis, and hysterosalpingograms. 
The following are the occasional clin- 
ical indications for obstetric roentgen- 
ography to be used only after thor- 
ough examination has failed to give 
the answer: (1) investigation of pos- 
sible cephalopelvic disproportion, (2) 
determination of fetal maturity or fetal 
position, (3) determination of placental 
location, (4) investigation of excessive 
uterine enlargement, (5) confirmation 
of fetal death or study of fetal anomaly. 

Stone* states that pelvimetry exami- 
nations contribute as much as 20% of 
the genetically significant radiation. 
“They are a triple threat because they 
irradiate the gonads of the mother 
and the child and, if done early in 
pregnancy, may effect the embryo at 
the time of major organogenesis.” 
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Scott states that the adoption of 
three fundamental practices can result 
in appreciable reduction in the gonadal 
dose: (1) diagnostic examinations 
should be pe formed by a physician 
with training in radiology or by ex- 
perienced technicians; (2) written re- 
ports and films of these examinations 
must be preserved for future reference; 
(3) the initial examination and devel- 
opment techniques should be carefully 
conducted to preclude the necessit\ 
for retakes. He states further that with 
the use of present-day developments, 
radiation dosage from medical Roent- 
gen-rays can be reduced 75% to 80%. 
This can be accomplished while pre- 
serving their value and without im- 
pairing the efficiency of the diagnostic 
examination. To bring this about, it is 
necessary for the physician to have 
a sound understanding of the hazards 
as well as a knowledge of how to use 
diagnostic radiology, and how to util- 
ize protective measures. 

According to Norwood et al.** meth- 
ods to reduce gonadal exposure fol- 
low: improvements in filters and cones, 
more sensitive films, more care in limit- 
ing the time of exposure in fluoroscopy, 
protective devices for the gonads, high- 
est voltage which will permit satisfac- 
tory film contrast, and better develop- 
ing solutions and techniques. This is 
a much sounder policy than the limit- 
ing of Roentgen examinations, when 
they are medically indicated. 

Kaplan*' writes that the reduction 
diagnostic Roentgen-ray exposure 
may be accomplished by: (a) the de- 
velopment of new equipment which 
would make possible the same roent- 
genographic information with less ex- 
posure, (b) careful and more rigorous 
use of multiple-leaf collimators, filters, 
and gonadal shields in children and 
young adults, (c) more judicious and 
careful weighing of the indications for 
diagnostic examinations involving 
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posure of the gonadal region to the 
primary beam, and (d) discouraging 
free recourse to fluoroscopy and roent- 
genography by those lacking special 
training in the field. 

According to Raventos*', in Roent- 
gen-ray diagnosis the use of proper 
cones and filters, of full dark adapta- 
tion before fluoroscopy and of modern 
equipment regularly tested for safety 
can greatly reduce the radiation ex- 
posure of critical organs without de- 
tracting from the clinical value of the 
examinations. 

Tievsky™ states that the possible 
harm that can accrue from radiation 
must be balanced against its benefits, 
but it would seem incongruous to speak 
of a “permissible dose of radiation.” 
The underlying philosophy for such 
a concept is the recognition of the 
harmful nature of radiation, and the 
concept of a permissible dose is an at- 
tempt to strike a hard bargain with 
radiation. He also points out certain 
medico-legal considerations and states 
that there will undoubtedly be tests 
concerning the physician's liability in 
presumed cases of miscarriage, still- 
birth, congenital deformity, or neo- 
plasia linked to relatively low dosage 
radiation. The lack of knowle dge on 
the part of the physician relative to 
radiation hazards will place him in a 
rather precarious position on the wit- 
ness stand. Failure to have radiation 
equipment surveyed by a qualified 
physicist, lack of knowledge of dosage 
factors, and the failure to use standard 
measures of protection will leave him 
e\tremely vulnerable for damage 
cliims. The standards suggested in 
H indbook 60 of the NCRP have been 
used in previous years in court testi- 
mony. They are applicable to all radia- 

| producing installations, not only 
of the radiologist. Practitioners 
with such equipment must sooner or 
laicr take cognizance of these stand- 
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Robinow and Silverman“ state that 
pediatric radiation exposure may be 
reduced by the following means: (1) 
fluoroscopy should not be used when 
the same information can be obtained 
by radiography, (2) image intensi- 
fication fluoroscopy can be done with 
less exposure in a_ partially lighted 
room, with less dark adapt ition, (3) 
relatively higher voltages with heavier 
filtration will reduce exposure with 
presently available equipment, (4) 
the gonads should be shielded in films 
of the female lumbo-sacral spine, for 
the ovaries may receive 10 to 12 times 
the dose that may be received by the 
testes, (5) the size of the beam can 
be limited by the use of cones in 
radiography and by the use of adjust- 
able diaphragms in fluoroscopy, (6) 
non-diagnostic radiography will be re- 
duced by eliminating the problem of 
unsatisfactory films due to faulty tech- 
nique in positioning or in developing. 

In considering today’s problems in 
radiation hazards, Chamberlain’ made 
the following statement: “The expo- 
sure of human beings to ionizing radia- 
tion always involves potential hazards, 
regardless of beneficial purpose. The 
hazards are both somatic and genetic. 
The present exposure to radiation can 
be appreciably reduced by techniques 
and methods that are alre ady available. 
The development and use of improved 
techniques, instruments and appara- 
tus has reduced and continues to re- 
duce radiation exposure. Radiation 
dosage should be kept as low as pos- 
sible while accomplishing the desired 
medical diagnostic or therapeutic aim. 
Education and. experience are needed 
for each decision of medical usefulness 
versus hazard and for close control of 
radiation dosage. To do our work with 
all of the skill and care that is attain- 
able is the most effective of all means 
in radiation protection.” 

In summary, the reviewer can do 
no better than to quote recent com- 


ii 
) 
| 
| 


158790 The American Journal of the Medical Sciences + 


ments by Quimby™. “As to the non- 
pregnant woman in the childbearing 
period, her risk is that of genetic dam- 
age, and it makes no difference when 
during this period she receives the 
radiation. 

“Because the most critical period 
for irradiation of the fetus appears to 
be the first few weeks, before the fact 
of pregnancy may have been estab- 
lished, it has been suggested that when 
radiologic diagnostic studies involving 
the lower abdomen are to be carried 
out on a woman in the childbearing 
age, her menstrual situation should be 
checked, and non-emergency examina- 
tions scheduled during the first 10 days 


after the end of a normal menstrual 


period. 

“It is evident that irradiation of the 
fetus carries a certain degree of risk; 
just how great this is cannot be de- 
cided as yet. It appears to be not great 
enough to withhold needful examina- 
tions from the mother, but it does 
indicate that the need should be estab- 
lished in each case, and that every 
precaution should be used to minimize 
the dose to the fetus. 
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“One of the serious situations to be 
faced by the obstetrician is the discov- 
ery that irradiation has been carried 
out and subsequently the existence of 
an early pregnancy has been estab- 
lished. The question of emptying the 
uterus may be raised. There 
little reason for this if the was 
small. During the last 5 months of 
pregnancy it appears that the fetus 
should not be damaged by doses in 
the order of those for pe ‘Ivimetry. Such 
examinations should be conducted only 
when there is real indication for them, 
and as late in pregnancy as possible. 

“Above all, it must be remembered 
that x-rays, properly used, are a power- 
ful instrument for ‘good. In every ap- 
plication, but particularly when a preg- 
nant mother and a fetus are concerned, 
the good to be hoped for must be 
weighed against the possible risk, and 
decisions made accordingly. It is truly 
far better that the obstetrician should 
know the actual situation than that 
the mother and baby should run grave 
risks in order to avoid the less tangible 
ones.” 


seems 
dose 


REFERENCES 


(1) Ardran, G. M., 


1959 
(3) Beadle, G. W.: Scient. Am., 
Am. J. Obst. & Gynec., 74, 1, 1957. 
C. J.: Brit. J. Radiol., 30, 286, 
X-ray Diagnosis and Treatment. 
(7) Chamberlain, R. H.: 
(8) Idem: 


Am. J. Roentg., 


30, 291, 1957. 


Nuclear Med., 83, 3, 1960. 


Assn., 170, 766, 1959. 
(12) Douglas, R. G.: Obst. & Gynec., 4, 485, 
(13) Editorial: J. Fac. Radiologists, 8, 217, 


201, 73, 1959. 
(15) Hammer-Jacobsen, E.: 


and Crooks, H. E.: Brit. J. 
Report of Chm. on Radiation Protection to Am. Coll. of Obst. & Gynec. 


201, 219, 1959. 
(5) Bewley, 
1957. 
London: 
Rad. 
A Practical Manual on Control of Radiation Hazards. 
1, 9, 1959. (9) Clayton, C. J., Farmer, F. 
(10) Comas, F., and Brucer, M.: Am. J. 
(11) Cooper, G., Jr., 


1957. 


Danish Med. Bull. 
Maternal & Infant Health, 7, 1, 1960. (17) Hempelmann, L. H.: 


Radiol., 30, 295, 1957. 


(2) Arneson, A. N.: 
, April 16, 


(4) Berman, R., and Sonnenblick, B. P.: 
D. K., Laws, J. W., and Myddleton, 
(6) Blythell, W. J. S., and Barclay, A. E.: 
Med. Public., 1912. 
Ther. and Nuclear Med., 78, 1000, 1957 
Am. Coll. Radiol., 
Brit. J. Radiol 
Rad. Ther. and 
J. Am. Med 


T., and Warrick, C. K.: 
Roentg., 
and Williams, K.: 


1958. 


(14) Editors’ Comments: Scient. A: 


6, 113, 1959. (16) Harvey, R. A.: Bull 


Cancer Research 


20, 18, 1960. (18) Hodges, P. C.: J. Am. Med. Assn., 166, 577, 1958. 
(19) Israel, S. L.: Am. J. Obst. & Gynec., 64, 971, 1951 . 
(20) Kaiser, J. H., and Marvin, J. F.: Radiology, 68, 249, 1957. (21) Kaplan, H. S.: 


Am. J. Roentg., Rad. Ther. and Nuclear Med., 


80, 696, 


1958. (22) Kaplan, ! 


4 
4 
4 
— 


) be 


COV- 
ried 
e ot 
tab- 
the 
ems 
was 
ot 
etus 
s in 
uch 
only 
ie, 
ered 
wer- 
ap- 
ned, 
be 
and 
ruly 
ould 
that 
rave 
rible 


il 16, 


leton, 


1957 
dic 
Gir 


ana 


Med 


Progress of Medical Science: GYNECOLOGY AND OBSTETRICS 159 791 


Radiology, 72, 518, 1959. (23) Kaye, G. W. C.: Roentgenology. New York: 
Paul B. Hoeber, Inc., 1928. (24) King, E. L., Dyer, L., King, J. A., and Hoffman, 
M. J.: J. Am. Med. Assn., 170, 1165, 1959. 

(25) Miller, J. E., and Swindell, G. E.: Ibid., 170, 761, 1959. (26) Miller, R. W.: 
Pediatrics, 18, 1, 1956. (27) Muller, H. J., and Mott-Smith, L. M.: Proc. Nat. 
Acad. Sci. U.S., 16, 277, 1930. (28) Murphy, D. P.: Am. J. Roentgenol., 22, 
322, 1929. 

(29) Norwood, W. D., Healy, J. W., Donaldson, E. E., and Kirklin, C. W.: Am. J. Roentg., 
Rad. Ther. and Nuclear Med., 82, 1081, 1959. 

(30) Payne, F. L.: Am. J. Obst. & Gynec., 73, 615, 1957. (31) Idem: Manual of Standards 
in Obstetric-Gynecologic Practice. Am. Coll. of Obstetrics and Gynecology, I, 44, 
1959. (32) Platzman, R. H.: Scient. Am., 201, 74, 1959. 

(33) Quimby, E. H.: Bull., Sloane Hosp. for Women, 6, 1, 1960. 

(34) Raventos, A.: Penna. Med. J., 61, 378, 1958. (35) Robinow, M., and Silverman, F. N.: 
Pediatrics, 20, 921, 1957. (36) Rugh, R. J.: J. Pediat., 52, 531, 1958. (37) Rugh, 
R. J., and Grupp, E.: Am. J. Roentgen., Rad. Therapy and Nuclear Med., 84, 125, 
1960. (38) Russell, W. L., and Russell, L. B.: Radiology, 58, 369, 1952. (39) lidem: 
Genetics, 38, 687, 1953. (40) Tidem: Proc. 4th Internatl. Conf. Radiobiology 
Cambridge, August, 1955. (41) lidem: Science, 127, 1062, 1958. (42) lidem: 
Ibid., 128, 1546, 1958. (43) lidem: Ibid., 129, 1288, 1959. (44) Russell, L. B.: 
Year Book of Obstetrics & Gynecology. Chicago: The Year Book Publishers, Inc., 
537, 1957. 

(45) Scott, W.G.: J. Am. Med. Assn., 170, 421, 1959. (46) Stanford, R. W., and Vance, J.: 
Brit. J. Radiol., 28, 266, 1955. (47) Stewart, A., Webb, J., Giles, D., and Hewitt, 
D.: Lancet, 2, 447, 1957. (48) Stone, R. S.: Am. J. Roent., Rad. Ther. and 
Nuclear Med., 78, 993, 1957. 

(49) Tievsky, G.: J. Am. Med. Assn., 166, 1667, 1958. 

(50) Whitehouse, W. M., Simons, C. §., and Evans, T. N.: Am. J. Roentg., Rad. Ther. and 
Nuclear Med., 80, 690, 1958. 

(51) Zach, R. G., and Goodman, D. §.: The New Physician, 2, 37, 1959. 


(Continued from page 775) 


nette evidentia de infarcimento myocardial esseva incontrate. Tamen, duo 
masculos de etate avantiate—ambes hypertensive—ha morite in recente annos con 
symptomas que suggereva le presentia de infarcimento myocardial. 

Le concentration medie de cholesterol sanguinee esseva determinate con un 
valor de 172 mg per 100 ml in masculos e 187 mg per 100 ml in feminas. Le 
nivello medie de acido uric del sanguine esseva 5,03 e 4,05 mg per 100 ml pro 
masculos e femininas, respectivemente. 

Le numero de individuos con un pression del sanguine de 160/95 mm de Hg 
e plus esseva 11 (i.e. 7,4%). Si 140/90 mm de Hg es prendite como le limite 
inter normal e elevate tensiones de sanguine e si, in plus, subjectos con tensiones 
diastolic de 95 mm de Hg e plus es contate inter le hypertensivos, le numero de 
istes esseva 39 (0 26%). 

Le frequente constatation de arco senil esseva notabile. 

Nulle definite constatation con respecto al frequentia o raritate de morbo 
cardiac coronari inter iste population pote esser formulate. 

le difficultate del diagnose de morbo cardiac coronari e, ancora plus, le diffi- 
culiate del esser secur que ille morbo es absente, le transferimento de un 
population complete con le assi conditionate alteration de milieu e dieta, le alte 
incidentia de consanguineitate in un isolate, micre gruppo ethnic—omne iste 
faciores augmenta le complexitate del tentativa de evalutar le datos trovate in 
un investigation de iste genere. Un studio longitudinal va inseniar sin dubita 
lectiones interessante con respecto al relation inter un cambiamento de ambiente 
€ le incidentia del morbo in question. 
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LEUCINE-INDUCED HYPOGLYCEMIA 
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Tue mechanisms which control blood 
glucose levels have been under inten- 
sive investigation for many years and 
are familiar to physicians. Yet, as re- 
cently as 1956 Cochrane, Payne, Simp- 
kiss and Woolf? discovered another fac- 
tor which, in certain susceptible indi- 
viduals, influences blood glucose levels. 
They demonstrated that feeding of the 
amino acid L-leucine was promptly 
followed by a short interval of hypo- 
glycemia. This phenomenon has now 
been amply documented in a significant 
percentage of infants and children 
with “idiopathic 

. Subsequently, a limited number of 
individuals with hypoglycemia caused 
by a variety of etiologic factors have 
been investigated. It was surprising 
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that the administration of leucine 
evoked hypoglycemia in some patients 
bearing functioning islet cell tumors*>. 

This finding has he ‘ightened interest in 
the mechanism by which leucine acts 
and in its possible role in the physio- 
logic homeostasis of glucose metabo- 
lism. 

Although the accumulated  experi- 
ence is still limited, it seems appropri- 
ate to correlate the significant observa- 
tions thus far reported. 

LEUCINE SENSITIVITY IN IDIOPATHIC 
HYPOGLYCEMIA OF INFANCY. Historical. 
The syndrome of idiopathic hypog|ly- 
cemia of infancy as described by 
McQuarrie” has long been suspecte d 
to represent a heterogenous group of 
unrelated etiologic entities. The clinical 
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manifestations of hypoglycemia had 
offered no clues as to cause until 
Cochrane et al.2 noted that certain in- 
fants with this disorder treated with a 
high-protein diet had an increased fre- 
quency of hypoglycemic attacks. The 
administration of one protein, casein, 
bet not another, gelatin, resulted in 
hypoglycemia in these patients. Com- 
parison of these two proteins showed 
casein to contain more leucine and 
tyrosine than did gelatin. The adminis- 
tration of leucine, but not of tyrosine, 
resulted in a fall in the blood sugar 
level comparable to that caused by 
casein. Many of the other amino acids 
have been subseque ntly tested but the 
results have been variable. These data 
are discussed in detail below. 

The dosages that have been generally 
used were those originally employed 
by Cochrane et al.*. Oral administra- 
tion of casein (1.5 gm. per kilogram 
body weight) or of L-leucine (150 mg. 
per kilogram body weight) appear 
equally competent in producing hypo- 
glycemia in sensitive patie nts. In very 
sensitive individuals, oral doses of L- 
leucine as small as 50 mg. per kilogram 
body weight have been found to be 
effective in producing a significant fall 
in blood sugar levels''. Mabry et al.'*:"" 
used an intravenous test in an effort 
to eliminate the variables attendant to 
gastrointestinal absorption and in the 
hope of obtaining more reproducible 
results. The dose of L-leucine admin- 
stered intravenously (75 mg. per kilo- 
gram body weight) is one-half that 
used when the amino acid is given 
by the oral route. With the intravenous 
testing procedure the individual is 
ustially subjected to hypoglycemia for 
a shorter time than with the oral ad- 
ministration of either casein or leucine. 
The intravenous test is not suitable for 
larve children or adults because of the 
low solubility of leucine and the large 
voliime necessary for the infusion. Oral 
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administration of leucine is somewhat 
more comparable to the oral feeding of 
proteins and may the more nearly 
mimic the usual clinical pattern. 
Incidence. The proportion of patients 
with hypoglycemia who are leucine- 
sensitive is not known at this time. 
Cochrane’s experience suggests that 
60% of infants with idiopathic hypogly- 
cemia will react to orally administered 
L-leucine*. Ulstrom and Sanfilippo*! 
found 4 sensitive patients out of a 
group of 10 children who responded to 
the oral administration of leucine or 
casein or both. Of 4 hypoglycemic pa- 
tients tested with leucine by Rosen- 
thal*® only one was sensitive. Haworth 
and Coodin tested 3 hypoglycemic 
children and none were sensitive to 
leucine'*. Kinsbourne and Woolf have 
reported an instance of a severely hy- 
poglycemic infant who was not leucine- 
sensitive'®. Two out of 9 infants and 
children with idiopathic hypoglycemia 
tested by us were found to be sensi- 
tive'’. From these limited data, it 
would appear that perhaps as many as 
one-third of all infants with idiopathic 
hypoglycemia may be leucine-sensitive. 
We are presently aware through pub- 
lished reports and personal communi- 
cations of 30 infants or children who 
have been found to be abnormally 
sensitive to leucine. All of these pa- 
tients would have been classified as 
instances of idiopathic hypoglycemia 
of infancy. Considering that testing of 
hypoglycemic patients with leucine is 
a recent innovation in their diagnostic 
evaluation, it appears that leucine- 
sensitivity is not a rare phenomenon. 
Familial Incidence. The familial oc- 
currence of idiopathic hypoglycemia of 
infancy has long been established?°. 
There is evidence of familial incidence 
in the leucine-sensitive subgroup as 
well. In Cochrane's original report the 
27-year-old father of 2 affected chil- 
dren was found to be leucine-sensitive?. 


| ll 


This individual was asymptomatic, but 
past history revealed that from 10 
months until 13 years of age he had 
periods of deep sleep from a few mo- 
ments to several days’ duration which 
had been interpreted as narcolepsy. 
The mother of another patient tested 
by Cochrane was found to be leucine- 
sensitive”. She ¢g gave no history sugges- 
tive of hv pogly cemia except for “febrile 
convulsions” during infancy. Schubert 
has reported an affected child whose 
40-year-old mother demonstrated defi- 
nite hypoglycemia associated with 
symptoms following oral ingestion of 
L-leucine*’. This woman is normal ex- 
cept for a history of convulsions in 
childhood. Grumbach and Kaplan 
tested both parents and 5 siblings of 
one of their affected patients'’. The 
mother and one sister showed only 
a moderate depression in blood sugar 
levels after feeding leucine and no ef- 
fect was obtained in the other mem- 
bers of the family. The mother of an- 
other patient was also tested by these 
authors and found not to be leucine- 
sensitive. 

The father of one of our patients is 
leucine-sensitive whereas the mother 
appears to be “prediabetic”'*. Neither 
the mother nor the putative father 
(child illegitimate) of our other pa- 
tient was sensitive. In fact, the father 
was discovered to have diabetes melli- 
tus when tested with leucine. 

The possible genetic determination 
of leucine-sensitivity has been specu- 
lated upon'’. However, many more de- 
tailed studies of kinships will have to 
be performed before the genetic back- 
ground and mode of inheritance is es- 
tablished. Such studies will require 
rigid criteria for separation of normal 
from abnormal responses. No such 
standards are presently available. Ow- 
ing to the variability and inconsistency 
of blood glucose levels, a large popula- 
tion of normal individuals must be 
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surveyed. It is difficult for us to be 
certain that some of the changes of 
blood sugar levels that have been re- 
ported are significant or reproducible 
under controlled conditions. 

Histopathologic Findings. In a recent 
review, Haworth and Coodin'* col- 
lected 20 cases of idiopathic hypogly- 
cemia in children in whom the pancreas 
was examined microscopically. In 9 of 
these cases the islets of Langerhans 
were hyperplastic. The other 11 ex- 
aminations revealed pathologic 
changes. 

In addition to these cases, the pan- 
creas of 4 children with the leucine- 
sensitive type of hypoglycemia have 
been studied histologically. Bodian ex- 
amined tissue obtained during partial 
resection of the pancreas of 2 patients 
reported by Cochrane et al.*. One 
showed no significant pathologic chang- 
es; in the other, there was about four 
times the normal amount of islet tissue 
present. Two children with proven 
leucine-sensitivity have come to nec- 
ropsy, but the information available at 
this writing is still incomplete. In a 
patient studied by Haddad of the Na- 
tional Institutes of Health it was ob- 
served that the islets were “large and 
hyperplastic”'*. Rosenthal of the Uni- 
versity of Illinois College of Medicine 
has communicated to us his observa- 
tions on another patient*®. He states, 
“sections of the pancreas by special 
stains appear to show an abnormality 
in the beta cells. Heavy granulation 
of the beta cells is present. The beta 
cells are arranged in many of the islets 
with greater polarity toward the capil- 
laries than is usually present.” Although 


the pancreas of 3 of the 4 patients who 
have been examined thus far have 
shown some abnormality of the islet 
cells, at least one patient with hypogly- 
cemia who was not leucine- eget 
had hyperplasia of the islet cells’. An- 
other hypoglycemic child who was not 
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sensitive to leucine was studied by the 
authors. Pancreatic tissue obtained at 
surgery showed diffuse adenomatosis of 
the islets of Langerhans. 

There has not emerged a constant 
histologic pattern of the pancreas 
which correlates with the phenomenon 
of leucine-sensitivity. More studies are 
necessary to determine if the seemingly 
high proportion of islet tissue hyper- 
plasia observed in leucine-sensitive 
children with hypoglycemia is a real 
finding. 

Treatment and Prognosis. There is 
no specific treatment for idiopathic hy- 
poglycemia in childhood. Patients have 
been managed by dietary, hormonal 
and surgical measures to lessen the epi- 
sodes of hypoglycemia. The gluconeo- 
genic effect of high protein die ts has 
long been used in such children*. How- 
ever, this form of therapy is clearly not 
called for in the management of chil- 
dren who are leucine-sensitive since 
most proteins contain substantial 
amounts of leucine. It would seem, 
therefore, that the administration of 
diets low in leucine would be_ bene- 
ficial'®'S, The diet must contain the 
minimal daily requirement of leucine 
(150 to 230 mg. per kg. body weight" ) 
since this amino acid is essential for 
normal growth and development. Milk, 
a major constituent of the diet pre- 
scribed for infants, contains variable 
amounts of leucine, depending on its 
source. Human milk or a prepared milk 
with an equal leucine content is pref- 
erable to cow’s milk on an isocaloric 
basis because cow's milk contains sub- 


stantially more leucine than human 
milk!§, 
Whatever the diet, hypoglycemic 


episodes may not be completely pre- 
vented by this measure alone. Experi- 
ence has shown that administration of 
one to two ounces of a fruit juice or 
other carbohydrate containing  solu- 
tio approximately one-half hour after 
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feeding is effective in preventing post- 
prandial 

Corticotropin and the  glucocorti- 
coids have been used as an effective 
adjunct to therapy for idiopathic hypo- 
glycemia, but a number of investigators 
have reported disappointing results 
with this form of therapy in the leucine- 
sensitive variety of the disorder?:'':'***, 
The rational for glucocorticoid therapy 
is based on its gluconeogenic action. 
One must remember that one of the 
other actions of glucocorticoids is to 
increase the levels of circulating free 
amino acids*’. We have previously sug- 
gested that this latter effect may in 
part counteract the gluconeogenic ac- 
tion of the corticoids. This may help 
explain the poor results obtained with 
these agents in the management of 
children with leucine-induced hypo- 
glycemia’. 

Partial pancreatectomy has been 
found to improve 15 of 25 children 
with idiopathic hypoglycemia’. One 
child with leucine-induced hypogly- 
cemia did not derive permanent ‘benefit 
from the removal of two-thirds of the 
pancreas’. 

Cerebral damage occurs as a fre- 
quent sequela to hypoglycemia in in- 
fancy. The prognosis is related to the 
promptne ss with which a diagnosis is 
established and the degree of success 
achieved in controlling hypoglycemia. 
Cochrane's experience with 8 leucine- 
sensitive infants, all treated by the 
sixth month of life, indicates the gravity 
of the problem in that 6 of the infants 
remained severely mentally retarded’. 

ETIOLOGY. Other amino acids. With 
the discovery of the effect of leucine 
on the blood sugar level of certain 
individuals with hypoglycemia, it was 
natural that other amino acids should 
be investigated in this regard. Cochrane 
found that oral administration of tyro- 
sine*, L-trytophan (0.4 gm. per kg.), 
glycine (0.4 gm. per kg.), DL-valine (2 
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gm. per kg. ), and DL-isoleucine (2 gm. 
per kg.) did not evoke hypoglycemia 
in -sensitive subjects'. Grum- 
bach'® originally reported that DL- 
isoleucine, DL-valine L-valine 
caused “the blood sugar to fall in the 
same period of time” as leucine. Grum- 
bach and Kaplan"! subsequently _re- 
ported that L-alanine, L-glycine, DL- 

threonine (all 150 mg. per kg.) did 
not affect the blood sugar level in the 
one patient tested. DL-valine and L- 
valine (150 mg. per kg.) tested in the 
same subject produced an equivocal 
effect which was not considered sig- 
nificant. They further found that L- 
isoleucine (150 mg. per kg.) produced 
a prompt decrease in blood sugar level 
on one occasion in each of 2 patients 
sensitive to leucine. Rosenthal?* also 
obtained a hypoglycemic effect with 

L-isoleucine (150 mg. per kg.) as 
marked as that produced by leucine in 
an affected child. He did not find an 
effect with either L-valine® or with 
D-isoleucine*". Behal and Thornton', 
on the other hand, reported that both 

L-isoleucine L-valine produced 
“seen in a patient with this 
disorder. 

Mabry, Di George and Auerbach 
have tested each of 18 of the naturally 
occurring amino acids in 2 affected 
patients'®. Of the amino acids tested, 
only L-leucine consistently induced 
hypoglycemia. L-isoleucine, L-valine, 
and L-serine did have an effect occa- 
sionally. However, in contrast with L- 
leucine these amino acids produced 
effects which were not reproducible 
from time to time in the same patie nt 
nor at the same time in both patients. 
Moreover, administration of valine was 
associated with a definite fall in blood 
sugar levels in a non-leucine-sensitive 
control patient. 

Cochrane produced a fall in blood 
sugar level in 2 patients tested with 
D-leucinet. Grumbach and Kaplan"! 
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found no effect with D-leucine in the 
one patient tested. Mabry et al.’ 
tested D- oacine both orally and intra- 
venously in 2 patients. It produced a 
hypoglycemic effect three out of the 
four times tested, twice when given 
intravenously and once when given 
orally, D-leucine may produce its effect 
by conversion to L -leucine, a pee nome- 
non known to occur in the rat**. There 
has not been reported an instance of 
patient not sensitive to leucine who 
was sensitive to another amino acid. 
The apparent discrepancies in_ re- 
ports as to which of the other amino 
acids will produce hypoglycemia in 
leucine-sensitive children may in part 
be due to the heterogene itv of this 
group of patients. More important are 
the variables which must be considered 
in the interpretation of the sporadic 
data obtained. Changes in blood sugar 
levels following the administration of 
test compounds are often meaningless 
unless they are reproducible, the spon- 
taneous fluctuations in the patients 
blood sugar levels are known, and one 
has prior knowledge of the effect of 
the test compound normal contro! 
subjects. At present we are not aware 
of published data showing the effect 
of individual amino acids on blood 
sugar levels when administered to a 
sufficient number of normal children to 
permit statistical evaluation. 
CATABOLIC PRODUCTS OF LEUCINE. 
Isovaleric acid, a catabolite of leucine, 
was initially reported by Cochrane and 
co-workers? to produce a_hypogly- 
cemic effect. Subsequent testing of 2 
additional patients by Cochrane* failed 
to confirm this finding. Grumbach and 
Kaplan'! also failed to demonstrate a 
hypoglycemic effect after oral admin- 
istration of isovaleric acid or intrave- 
nous injection of sodium isovalerate in 
one patient. Mabry and co-workers" 
administered isovaleric acid on six 0c- 
casions intravenously and three times 
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orally to 2 leucine-sensitive patients. A 
definitive hypoglycemic response was 
not demonstrated. The one fact that 
has now been definitely established 
that isovaleric acid fails to lower the 
blood sugar level in this disorder. 

In 1959 alpha-ketoisocaproic acid 
was reported to produce a hypogly- 
cemic effect in leucine-sensitive chil- 
dren comparable to that obtained with 
leucine'*:'", Administration of this com- 
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isovaleric acid'*. However, both Mabry 
et al.’ and Grumbach et al.'' were 
unable to detect excess keto acids 

the urines of 4 patients. Urinary ex- 
cretion of amino acids has also been 
found to be normal'''’. Loading ex- 
periments with leucine'''* or with 
alpha-ketoisocaproic acid" failed to 
produce excess _alpha-ketoisocaproic 
acid in the urine. Absence of abnormal 
amounts of alpha-ketoisocaproic acid 
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pound to 2 affected pa- 
tients resulted i a hypoglycemic re- 
sponse in 4 of 6 < occasions as profound 
as that produced by leucine'’. The 
hypoglycemic effect. of alpha-ketoiso- 
caproic acid leucine-sensitive 
patients has been subsequently con- 
firmed", 

Owing to the fact that isovaleric 
aci’ did not produce hypoglycemia 
and alpha-ketoisocaproic acid did (See 
Fig 1), we originally suggested that a 
def ct might be present in the con- 
vers.on of alpha-ketoisocaproic acid to 


in the urine, especially after loading, 
raises considerable doubt that a defect 
exists in the conversion of this com- 
pound to isovaleric acid in this dis- 
order. The most likely explanation for 
the hypoglycemic effect of alpha-keto- 
isocaproic acid is that it is transamin- 
ated to leucine, since this reaction is 
known to be reversible both in vitro? 
and in vivo**, The administered alpha- 
ketoisocaproic acid probably formed 
sufficient leucine to result in hypogly- 
cemia. 

Hartmann and 


co-workers" have 
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tested two of the further degradation 
products of leucine, mainly, beta- 
methyl, beta-hydroxyglutaric acid and 
beta-me thycrotonic acid. Owing to the 
rapid spontaneous fluctuations of blood 
sugar concentrations in their subjects 
they were unable to ascribe a definite 
hypoglycemic effect to these com- 
pounds. 

INSULIN DETERMINATIONS. It was only 
logical to wonder if the effect of leucine 
in producing hypoglycemia was medi- 
ated via insulin. Randle examined the 
plasma from 3 of the patients de- 
scribed by Cochrane et al.*. The level 
of insulin-like activity was normal 
2 instances and was elevated to. six 
times the normal level in a third pa- 
tient. Changes in insulin level follow- 
ing administration of leucine were not 
measured. Payne and Woolf** reported 
a high blood level of insulin activity 
following administration of leucine 
when compared to a fasting level ob- 
tained a few days previously. 

Using the rat hemidiaphragm meth- 
od for insulin activity, Behal and 
Thornton! demonstrated an increase in 
serum insulin activity following the ad- 
ministration of leucine in one leucine- 
sensitive patient. Metz, using the same 
technique, was unable to show any in- 
crease in a patient studied by Rosen- 
thal’. With the rat epididymal fat pad 
te chnique, Renold and Steinke showed 
an increase in circulating insulin-like 
activity in the plasma on two occa- 
sions in one of the patients studied 
by the authors*'*. There was no in- 
crease in insulin-like activity in a sec- 
ond patient on two occasions following 
leucine administration. 

With the advent of specific im- 
munoassay of endogenous plasma in- 
sulin by Yalow and _ Berson**-**, a 
number of patients with leucine-sensi- 
tive hypoglycemia were tested before 
and after administration of leucine!" 
*6_ Aliquots of the blood of the author’s 


December, 1960 

2 patients which were analyzed by 
Renold and Steinke were also submit- 
ted to Yalow and Berson. Their results 
were in complete agreement with each 
other in that on both occasions one 
patient showed a striking increase in 
blood insulin levels whereas the other 
patient on both occasions showed no 
change*'*. The serum of 2 
submitted by Grumbach and Kaplan’ 

showed definite increases in circulating 
insulin concomitant with falls in blood 
sugar levels. Rosenthal’s single patient, 
who had no change in circulating in- 
sulin when measured with the rat dia- 
phragm method, showed prompt. in- 
sulin response to leucine administra- 
tion by the Yalow and Berson immuno- 
assay>-26 

It would appear that in all but one 
of the children sensitive to leucine, who 
have been tested by Yalow and Berson 
the blood sugar de ‘pressant activity of 
this amino acid is associated with in- 
creased levels of circulating insulin. 
We do not know whether the individ- 
ual who is the exception reacts to leu- 
cine through a different mechanism or 
whether unknown factors produce un- 
reliable estimations of his physiological- 
ly active serum insulin levels. 

ISLEY CELL TUMORS. After the phe- 
nomenon of leucine-sensitivity was 
demonstrated in certain children with 
idiopathic hypoglycemia, this effect 
was looked for in other patients with 
hypoglycemia. Schw et were 
the first to describe 2 patients with 
functioning islet cell tumors who were 
leucine-sensitive. The first patient was 
a 39-year-old woman with persistent 
hypoglycemia who had a proven islet 
cell adenoma which was _ removed 
surgically. Preoperatively she was leu- 
cine-sensitive, postoperatively she was 
neither leucine-sensitive nor hypog!y- 
cemic. The second patient was a 76- 
year-old woman with profound hy; 
glycemia who was found to have an 
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inoperable islet-cell carcinoma. The 
sensitivity to leucine which was demon- 
strated preoperatively persisted post- 
operatively. The dose of leucine ge 
in these studies was 150 mg. per kg. ¢ 
body weight** which is the same 
used in children. 

Overstreet and Rupp** have also had 
the opportunity to study 2 adults with 
hypoglycemia due to islet cell ade- 
nomas. In one patient only a 25% fall 
in blood sugar level was observed after 
the oral administration of slightly more 
than twice the usual dose of leucine 
(320 mg. per kg. body weight). This 
patient was not adjudge ‘d to be leucine- 
sensitive. In another patient the st and- 
ard dose of leucine (150 mg. per kg. 
body weight ) preoperatively produced 
an 85% decrease in the blood sugar level 
and led to a generalized seizure. After 
removal of the tumor, the patient ex- 
hibited neither hypoglycemia nor sen- 
sitivity to leucine. 

A 4-year-old child with hypogly- 
cemia tested by Hartmann et al. did not 
respond to oral administration of leu- 
cine and was found to have an islet 
cell adenoma'*. Nathan et al.*' reported 
a 4-month- old ‘infant with hypogly- 
cemic symptoms caused by a proven 
islet-cell adenoma who was _ leucine- 
sensitive preoperatively. We are not 
presently aware if the patient was 
tested postope ratively. Grumbach and 
Kaplan'' mention an instance of a pa- 
tient with multiple islet cell tumors 
and metastases who was not sensitive 

leucine. We® have studied a 21- 
month-old boy with severe hypogly- 
cemia and proven diffuse adenomatosis 
of the islets of Langerhans who was 
not sensitive to leucine. 

Weisenfeld and Goldner® studied a 
42-year-old man with hypoglycemia of 
recent origin on whom a presumptive 
dias nosis of islet cell adenoma was 
mace. Severe hypoglycemia and con- 
valsi ions followed ingestion of a leucine 
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test dose. Yalow and Berson* were 
able to demonstrate increases in circu- 
lating insulin after the administration 
of insulin on two occasions to this pa- 
tient. 

Of the 7 patients with proven func- 
tioning tumors of the islet cells, 4 were 
leucine-sensitive?':****. Two of these 4 
patients had the mer completely re- 
moved surgically and were tested with 
leucine postoperatively22.2*, It is note- 
worthy that both patients then lost 
their sensitivity to leucine. The signifi- 

cance of these observations is discussed 
below. 

Discussion. We have previously sug- 
gested that patients with idiopathic 
hypoglycemia of infancy who are 
leucine-sensitive represent a distinct 
clinical entity'®. With the available 
data one is not justified in assuming 
that the disorder is in all instances 
caused by the same mechanism. It is 
clear that the Cemonstration of leucine- 
sensitivity in 1 patient with hypogly- 
cemia is not “wr ‘Ipful in establishing the 
presence or absence of islet cell tumors. 
The fact that leucine-sensitivity was 
no longer present in patients with 
islet cell tumors when the tumor was 
removed signifies that although the 
tumor was abnormally responsive to 
leucine, the remainder of the pancreas 
was not. 

The precise mechanism (or mecha- 
nisms ) by which leucine produces pro- 
found hypogly cemia is not known. The 
available facts allow for some specu- 
lation. What are these facts? First the 
majority of children with idiopathic 
hypoglycemia who are leucine-sensi- 
tive have higher circulating insulin 
levels after being challenged with 
leucine. Second, leucine produces hy- 
poglycemia in some pé atients who are 
known to have functioning (insulin 
secreting) tumors of the pancreas. 
Third, an increase in serum insulin 
levels has been demonstrated follow- 
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ing leucine administration in a patient 
presumed to be bearing a functioning 
pancreatic tumor. There is a clear re- 
lationship between the administration 
of leucine, circulating insulin levels, 
and the resulting hy poglycemia. The 
increased circulating ‘insulin levels may 
result from either laceeened production 
or release, or both, or from decreased 
destruction as might occur if leucine 
inhibited insulinase. The fact that 
sensitivity to leucine is lost following 
extirpation of secretory islet cell tumors 
speaks against any mechanism involv- 
ing altered rate of destruction of in- 
sulin or any change in the peripheral 
effects of insulin in these patients. By 
analogy, we presume that increased 
production or release of insulin, or 
both, is the determining factor in the 
leucine-sensitivity of children with 
idiopathic hypoglycemia. 

The mechanism by which leucine 
brings about increased production or re- 
lease of insulin, or both, is totally un- 


known just as the mechanism by which 


glucose increases insulin secretion is 
unknown. The postulate that the phe- 
nomenon of leucine-sensitivity is medi- 
ated via increased insulin release in cer- 
tain pathological states presupposes a 
relationship between leucine and insu- 
lin release in the non-pathological state, 
since disease as a rule results from 
aberrations of basic physiological 
mechanisms and not from the intro- 
duction of totally new mechanisms. 
There is some evidence indicating that 
leucine may be involved in glucose 
homeostasis in normal individuals. 
Several workers?*'' have found no 
hypoglycemic effect when leucine was 


The American Journal of the Medical Sciences + 


sugar 


December, 1960 


administered to normal individuals. 
The number of normal children tested 
is small and the experiments inade- 
quately controlled. Cochrane* was 
able to demonstrate a small but consis- 
tent decrease of blood sugar level 

6 rats after administration of leucine 
(100 to 400 mg. per kg.) which was 
not produced by the administration of 
saline. We have previously indicated 
that when leucine was administered to 
9 normal control children, the pooled 
data revealed a slight depression of 
blood sugar level'*. More recently we 
have performed more precisely con- 
trolled experiments in which 18 normal 
children were tested with both L- 
leucine and glycine. L-leucine pro- 
duced a small depression of blood 
level, which statistically 


highly significant when compared to 


the lack of chi inge of blood sugar levels 
produced by glycine®. This study sug- 
gests that L-leucine and pe rhaps other 
amino acids may be a factor in the 
normal homeostasis of insulin produc- 


tion or release, or both. Much informa- 


tion is accumulating which indicates 
that insulin is involved.in normal regu- 
lation of protein metabolism. Just as 
glucose is a normal stimulus for insulin 
secretion, certain amino acids may like- 
wise act as a normal stimulus for in- 
sulin secretion. Leucine-sensitive 
tients with idiopathic hypoglycemia of 
infancy probably have a derangement 
of the homeostatic control mechanism. 
Leucine-sensitive islet cell adenomas 
likewise have a disordered control 
mechanism. With the advent of the 
immunoassay for insulin®’ these specu- 
lations can now be put to the test. 
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BOOK REVIEWS AND NOTICES 


Drucs or Cuorce, 1960-1961. Edited by 
Water M.D. Pp. 958; illustrated. 
St. Louis: C. V. Mosby Co., 1960. Price, 
$13.50. 

THE second volume of Drugs of Choice, 
1960-1961 edition, follows in the wake of a 
successful first appearance. In view of the 
rapid changes in this field, a 2-year interval 
is proper as well as practical. The 34 chap- 
ters have been expanded to 42 and there are 
now 47 contributors, an increase of 10. The 
new chapters include: The Physical and 
Chemical Considerations in the Choice of 
Drugs; The Choice of a Local Antiseptic; 
The Choice of Drugs for Viral, Spirochetal 
and_ Rickettsial Infections; The Choice of 
Sedatives and Tranquilizers; The Choice of 
an Anorexiant; The Choice of Drugs in En- 
endocrine Dysfunction; of Drugs for 
Ophthalmic Use; and for Otolaryngological 
Disorders. The mode of presentation in each 
chapter is to give the basic principles in- 


volved in the use of the particular group of 
drugs, their several clinical applications, the 
general pharmacological considerations and 
the rational basis for the use of the drugs, 
At the end of the book is an alphabetically 
arranged drug index, giving names and 
sources, mode of administration and dosage 
form. The book should find a wide appeal 
and daily usefulness on the physician’s desk, 


R.K. 


Methods in Medical Research, Vol. 8. Edited 
by H. D. Bruner. Pp. 368, 60 ills. 
Chicago: Year Book Publishers, Inc., 1960, 
Price, $9.75. 


Tue present volume of this valuable series 
describes the research techniques which are cur- 
rently available for the investigation of: 1) 
Life History of the Erythrocyte; 2) Measure- 
ment of Responses of Involuntary Muscle; and 
3) Peripheral Blood Flow Measurement. 
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a more liberal diet pati 
for the peptic ulcer patient on Modutrolt' 


Peptic ulcer patients on Modutrol can enjoy a more liberal diet and remain symptom[p 
free. These were the findings in over 96% of patients in a recent clinical study.'§ 
The outstanding efficacy of Modutrol is due to the combined action of two nonsystemi 
antacids, an anticholinergic and a psychotropic agent (Sycotrol®) with antiphobij 
properties to control the fear and anxieties contributing to the etiology of peptic ulcer 


Modutrol thus provides a singularly effective means of total management of peptif 


ulcer by controlling acid, spasm and anxiety. {<2'S REED & CARNRICK / Kenilw: NM 


FORMULA: Sycotrol (pipethanate) hydrochloride 2 mg., scopolamine methylnitrate 1 mg., magnesium hydroxide 200 mg., 2!uminy 
hydroxide 200 mg. 0 DOSAGE: One tablet three or four times daily. O SUPPLIED: Bottles of 50 and 100 tablets. 
CONTRAINDICATIONS: Contraindicated in glaucoma because of its anticholinergic component. 

1. Rosenblum, L. A.: Report, Symposium on Peptic Ulcer, University of Vermont School of Medicine, Septernber 24, 1959 


Modutrol © Total Management of Peptic Ulcer— With Less Dietary Res'ricti 
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A basic characteristic of the postcoronary patient, 
whether or not cholesterol levels are elevated, is his 
inability to clear fat from his blood stream as rapidly 
as the normal subject.!? Figure #1 graphically illus- 
trates this difference in fat-clearing time by compar- 


ing atherosclerotic and normal subjects after a fat 
meal.’ 


“Slow clearers” gradually accumulate an excess of 
fat in the blood stream over a period of years as 
each meal adds an additional burden to an already 
iat-laden serum. As shown in figure #2, the blood 
literally becomes saturated with large fat particles, 
presenting a dual hazard to the atherosclerotic 
patient: the long-term danger of deposition of these 
fats on the vessel walls,* and the more immediate 
tisk of high blood fat levels after a particularly 
heavy meal possibly precipitating acute coronary 
embarrassment.° 


In figure #3, the test tube at the left contains lipemic 
serum, while the one at the right contains clear, or 
norma! serum. If serum examined after a 12-hour 
masting period presents a milky appearance, this is 
Ba strong indication that the patient clears fat slowly 
and is a candidate for antilipemic therapy in an 
effort to check a potentially serious situation. 


‘Clarin’, which is heparin in the form of a sublingual 
tablet, has been demonstrated to clear lipemic 
serum.”-©.7 Furthermore, a two-year study using 
#matched controls resulted in a statistically significant 
reduction of recurrent myocardial infarction in 130 
‘patients treated with ‘Clarin’.8 
‘Clarin’ therapy is simple and safe, requiring no clot- 
trols" or prothrombin determinations. Complete 
literature is available to physicians upon request. 


Referees: 1, Anfinsen, C. B.: Symposium on Atherosclerosis, 
pNation ! Academy of Sciences, National Research Council Publication 
ymptompisss, 1955, p. 218. 2. Berkowitz, D.; Likoff, W., and Spitzer, J. J.: 


lin. R 7:225 (Apr.) 1959. 3. Stutman, L. J., and George, M.: 
lin. R 7:225 (Apr.) 1959. 4. Wilkinson, C. F., Jr.: Annals of Int. 
Med. 45:674 (Oct.) 1956. 5. Kuo, P. T., and Joyner, C. R., Jr.: 
A.M.\ 163:727 (March 2) 1957. 6. Fuller, H. L.: Angiology 9:311 
(Oct.) .9S8. 7. Shaftel, H. E., and Selman, D.: Angiology /0:131 
(June) 459. 8, Fuller, H. L.: Circulation 20:699 (Oct.) 1959. 
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sublin, heparin potassium, Leeming) 


and practical treatment 
of the postcoronary patient 


Fig. 1 


ing time in hours 
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Fat clear 
3 


Atherosclerotic Subject 


Fig. 3 


Indication: For the management of 
hyperlipemia associated with atheroscle- 
rosis, especially in the postcoronary 
patient. 


Dosage: After each meal, hold one tablet 
under the tongue until dissolved. 


Supplied: ‘Clarin’ is supplied in bottles 
of 50 pink, sublingual tablets, each con- 
taining 1500 I.U. of heparin potassium. 
*Registered trade mark. Patent applied for. 


New York 17, N. Y. 
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CLINICAL REMISSION 
ARTHRITIC 


in rheumatoid arthritis with diabetes mellitus. A 54-year-old diabetic 
with a four-year history of arthritis was started on Decapron, 0.75 mg./ 
day, to control severe symptoms. After a year of therapy with 0.5 to 
1.5 mg. daily doses of Decapron, she has had no side effects and dia- 
betes has not been exacerbated. She is in clinical remission.“ 


New convenient b.i.d. alternate dosage schedule: the degree and extent of relief provided by 
DECADRON allows for b.i.d. maintenance dosage in many patients with so-called “‘chronic’’ condi 
tions. Acute manifestations should first be brought under control with a t.i.d. or q.i.d. schedule. 


Supplied: As 0.75 mg. and 0.5 mg. scored, pentagon-shaped tablets in botties of 100. Also available 
as Injection DECADRON Phosphate. Additional information on DECADRON is available to physicians 
on request. DECADRON is a trademark of Merck & Co., Inc. 


*From a clinical investigator's report to Merck Sharp & Dohme. 


TREATS MORE PATIENTS MORE EFFECTIVELY 


&D MERCK SHARP & DOHME - Division of Merck & Co., inc., West Point, Pa. 
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MILTOWN® + HYDROCHLOROTHIAZIDE 


new therapy for 


hypertension 


and 


congestive 
failure 


For samples and complete literature, write to 


“WALLACE LABORATORIES/Cranbury, N. J. 
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lowers blood pressure 


drains excess water 


calms apprehension 


Created especially for those patients whose 


emotional condition complicates the treatment 


of hypertension and congestive failure 


Now the most widely prescribed 
diuretic-antihypertensive, hydro- 
chlorothiazide, is combined with the 
most widely prescribed tranquilizer, 
meprobamate. Called ‘*Miluretic’”’, 
it constitutes new, effective therapy 
for hypertension and congestive 
failure—especially when emotional 


factors complicate your treatment. 


What does Miluretic do? Both com- 
ponents are of proven value in 
hypertension. And in congestive 
failure, Miluretic induces smooth, 


continuous diuresis. Miluretic’s 


new 


biggest advantage is that it tran- 
quilizes hypertensive and edema- 
tous patients safely and quickly. 
Avoids side effects of other 
antihypertensive agents 
Antihypertensive agents derived 
from Rauwolfia often cause reac- 
tions such as depression and nasal 


congestion; Miluretic does not. 


Miluretic is a highly effective, safe 
combination that gives the physi- 
cian new convenience in the treat- 
ment of hypertension and congestive 
failure. 


MILTOWN + HYDROCHLOROTHIAZIDE 
Composition: 200 mg. Miltown (meprobamate, 


Available Wallace) + 25 mg. hydrochlorothiazide 
at all Dosage: For hypertension, | tablet four times a day. For 
pharmacies congestive failure, 2 tablets four times a day. 


Supplied: Bottles of 50 white, scored tablets 
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Enhances Vitality and FC 
Still Insures Weight Los§ w; 


Now, Prelu-Vite helps to fortify 

he patient’s nutritional status 

and sense of well-being without 
eopardizing the success of 

i he weight-reducing program. 


3y improving nutritional status 
>relu-Vite makes it easier for the 
2atient to retain the initial zeal for 
‘educing...facilitates the retention 
enthusiastic cooperation in 
2ursuing therapy to a successful 
>onclusion. 


With Prelu-Vite, as with Preludin, 
a weight loss 2—5 times that 
dbtainable by dietary restriction 
alone, is readily achieved without 
he occurrence of annoying 

side reactions. 


The 
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400 
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brand of phenmetrazine HC! with vitamins and minerals 


Tes 


Geigy 


Availability: Also available: 

Prelu-Vite’ Capsules,each _Preludin*Endurets® prolong 
containing 25mg. of Preludin action tablets (75 mg ) for on 
(brand of phenmetrazine HCl) daily administration, and as 

with vitamins A,B,C and Dand regular Preludin tab! ts (25 

5 minerals. mg.) forb.i.d. or t.i. 

Under license from C. H. administration. 

Boehringer Sohn, Ingelheim. 


Geigy, Ardsley, New York 
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oss with extra relief from anxiety and tension 


The vast majority of meno- 
pausal women, especially 
on the first visit, are nerv- 
ous, apprehensive, and 
tense. PMB-200 or PMB- 
400 gives your patient the 
advantage of extra relief 
from anxiety and tension, 
particularly when the pa- 
tient is “high strung,” un- 
der prolonged emotional 
stress, or when psychogenic 
manifestations are acute. 


_ Proven menopausal bene- 
fits are confirmed by the 
wide clinical acceptance of 


“Premarin,” specifically 
for the relief of hot flushes 
and other symptoms of es- 
trogen deficiency, together 
with the well established 
tranquilizing efficacy of 
meprobamate. 


Two potencies to meet the 
needs of your patients: 


PMB-200—Each tablet 
contains conjugated estro- 
gens equine (““Premarin’’) 
0.4 mg., and 200 mg. of 
meprobamate. When 
greater tranquilization is 
necessary you can pre- 
scribe PMB-400 — Each 
tablet contains conjugated 
estrogens equine (“‘Prem- 
arin”) 0.4 mg., and 400 mg. 
of meprobamate. Both 
potencies are available in 
bottles of 60 and 500. 


ay, 
AYERST LABORATORIES 


NewYork16,N.Y., Montreal,Canada 


“PREMARIN® WITH MEPROBAMATE* 


*MEPROBAMATE, LICENSED UNDER U. PAT. NO. 2,724,720, 
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SUS-PHRINE 


AQUEOUS EPINEPHRINE SUSPENSION 1:200 


é Subcutaneous epinephrine of choice in acute bronchial asthma, anaphylactic} 
shock, drug and allergic reactions, urticaria and angioneurotic edema. (i 
**... we have had considerable experience with, and “Greatest individual acceptance of the new injee 
have been favorably impressed by, the action of an tion has been by children. The dosage is smal 
aqueous suspension of epinephrine, Sus-Phrine enough to be handled easily (0.30 to 0.40 ce. in 
1:200 (Brewer). This material has a decided ad- adults; 0.15 to 0.20 ce. in children).”’ 


vantage over epinephrine suspended in oil. Unger, end Unger, L.: Profenged Epinepiviet 


Levin, Samuel J.: Management of the Acute Asthmatic Action. A Report on Use of an Epinephrine Suspension | 

Attack in Childhood. Ped. Clin. of N. A. 1:975, Ann. Allergy 10:128, (Mar.-Apr.) 1952. . 

(November) 1954. 
“‘Sus-Phrine is a valuable therapeutic adjunct in \_ 


“Its action is about as prompt as the solution, 
manifested in 1 to 5 minutes, and as prolonged as 


l Naterman, H.L.: Epinephrine Base Suspended in Water Aqueous Epinephrine Suspension for Sustained Actio® | 7 
with Thioglycollate. J. Allergy 24:60, (Jan.-Feb.) 1953. J. Nat. M. A. 45:120. (Mar.) 1953. : 


the treatment of bronchial asthma, urticaria and 
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Your surgical convalescent feels better 


because he is better with 


Durabolin 


1cc.once each week 


(Nandrolone phenpropionate injection, ORCANON) 


for safe potent anabolic stimulation 

+- to maintain positive nitrogen balance 

+- to promote rapid wound healing 

+ to restore appetite, strength, vitality 

+ to shorten convalescence, save nursing time 
+ to reduce the cost of recovery 

Supplied: l-cc. ampuls (box of three) and 5-cc. vials, 


25 mg. nandrolone phenpropionate/ cc. 
Adults: 1 cc. im. each week, or 2 cc. every other week. 
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Combined and One Member of the Combination, Colistin 
By Wituiam R. McCasr, M.D. ann Georcre Ger Jackson, M.D., 
Chicago, Illinois. 


Serotonin, Catechol Amines, and Amine Oxidase Activity in the Venoms 
of Certain Reptiles 
By Curis J. D. Zarnaronetis, M.D. anv Joun P. Karas, M.D., Philadel- 
phia, Pennsylvania. 

A Coronary Disease Study among Cochin Jews in Israel 
By F. Dreyruss, M.D. anv P. Hamosu, M.D., Jerusalem, Israel. 


Blood Ammonia in Rats Given Alloxan 
By ALrrep L. KENNAN, M.D. anp Georcre Proper, Madison, Wisconsin. 
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NEW CONTROLLING 


New Comprehensive Supplement to ‘Codeine CO N 7 
Today’ Highlights Newest Data on One of Med- yi 


icine’s Most Useful but Underestimated Drugs 


Just 20 minutes reading will re- ae — 
view for you essential clinical find- 
ings on the use of Codeine. New SEND 
supplement presents concise quotes For YOUR 
by today’s authorities on the use FREE COPY 
of codeine in conditions from the i TODAY ae 
common cold to sickle cell disease. : : 
Tells when to =e, how to use and | MERCK & CO., INC., Medicinal Products De partment | 
where to use this versatile drug. Rahway, New Jersey i 
Supplement is attached to ‘Codeine i Po Pe opies of Codeine Today with new 7-page 
Today’ which reviews 1957-1958 I supplement. a 
data. This information is of | PHYSICIAN'S NAME AND ADDRESS | 
interest to practically every 4: ke i 
practitioner. Bibliography MERCK 
now totals more than 80 ! 
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BSELECTIVELY LOWERS 
|LOMOTIL represents a major advance over the 
jy opium derivatives in controlling the propulsive 
| hypermotility occurring in diarrhea. 

|) Precise quantitative pharmacologic studies dem- 
jonstrate that Lomotil controls intestinal propulsion 
}in approximately ‘41 the dosage of morphine and 
2 the dosage of atropine and that therapeutic 
doses of Lomotil produce few or none of the diffuse 
untoward effects of these agents. 


~ 


)} Clinical experience in 1,314 patients amply sup- 
ports these findings. Even in such a severe test of 
antidiarrheal effectiveness as the colonic hyperac- 
tivity in patients with colectomy, Lomotil is effec- 
tive in significantly slowing the fecal stream. 
Wicnever a paregoric-like action is indicated, 
Lomo’: now offers positive antidiarrheal control 
| -.. with safety and greater convenience. In addition, 


MORPHINE ATROPINE 


AND SAFETY of Lomotil are indicated by its low median effective 
ured by inhibition of charcoal propulsion in mice, Lomotil was 


11 the dosage of morphine hydrochloride and in about ‘49 the 
pine sulfate 


FOR DIARRHEA 


PROPULSIVE MOTILITY 


as a nonrefillable prescription product, Lomotil 
offers the physician full control of his patients’ 
medication. 

PRECAUTION: While it is necessary to classify 
Lomotil as a narcotic, no instance of addiction has 
been encountered in patients taking therapeutic 
doses. The abuse liability of Lomotil is comparable 
with that of codeine. Patients have taken therapeu- 
tic doses of Lomotil daily for as long as 300 days 
without showing withdrawal symptoms, even when 
challenged with nalorphine. 

Recommended dosages should not be exceeded. 

DOSAGE: The recommended initial dosage for 
adults is two tablets (5 mg.) three or four times 
daily, reduced to meet the requirements of each 
patient as soon as the diarrhea is controlled. Main- 
tenance dosage may be as low as two tablets daily. 
Lomotil, brand of diphenoxylate hydrochloride 
with atropine sulfate, is supplied as unscored, un- 
coated white tablets of 2.5 mg., each containing 
0.025 mg. (4400 gr.) of atropine sulfate to dis- 
courage deliberate overdosage. 

Subject to Federal! Narcotic Law. 


Descriptive literature and directions for use available 
in Physicians’ New Product Brochure No. 81 from 


6.0. SEARLE «aco. 
P.O. Box 5110, Chicago 80, Illinois 
Research in the Service of Medicine 


N THERAPEUTIC ENTITY 
| 
OF LOMOTIL 
kg. of body weight in mice 
| 
| EFFICA 
cA 
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dosage 
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present, 
this the 
| anticoagulant 
of choice” 


HEDULIN 


(phenindione Walker) 


noncumulative 
© rapid in action 


a, over 90% recovery rate in more than 1,000 
published cases of thromboembolic disease 


easier management of 
ambulatory patients abhor LABORATORIES, INC., MOUNT VERNON, N. Y. 


1. Breneman, G. M., and Priest, E McC.: Am. Heart J. 50:129 (Uuly) 195-. 
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QUIETING... 
HYPOTENSIVE... 


without a chain of side reactions 


Butiserpine’ 
a conservative, safe amount of reserpine combined with BUTISOL 
sopiuM* butabarbital sodium. Each tablet or teaspoonful contains 
15 mg. Butisol and 0.1 mg. reserpine — for relaxation without 
depression. 


Butiserpine Tabiets Elixirs Prestabs’ Butiserpine R-A 
(Repeat Action Tabiets) 
McNEIL LABORATORIES, INC. 
PHILADELPHIA 32. PA 
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IS 


Helps You Solve Your Clinical Problems—Quickly! 


THE AMERICAN JOURNAL OF 
THE MEDICAL SCIENCES 


“The Yellow Journal” 


* Introductory Offer to New Subscribers: 8 Months for $6. 
* Special 4 Price Offer to Residents & Interns: 1 Year for $5. 


Original, Authoritative Papers, plus the Monthly “Progress of 
Medical Science” Covering All of the Specialties 


LEA & FEBIGER 600 Washington Square, Philadelphia 6, Pa. 


Enclosed is $...... in payment of my subscription (as indicated below) to THE AMERICAN 
JOURNAL OF THE MEDICAL SCIENCES 


U.S. and Possessions: [ Special Trial Subscription, 8 months for $6.00 
C) 1 Year $10.00 [ 2 Years $18.00 [ 3 Years $27.00 
(0 Residents and Interns Only (% Price) 1 Year $5.00 
Canada [ 1 Year $10.50 All Other Countries [1 1 Year $12.00 
NAME (print) . 
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“Are the xanthines effective 


in ANGINA PECTORIS ?” 


(Abstract of the paper with above title) 


A favorable response was unequivocally 
demonstrated with aminophylline when ad- 
ministered intravenously to angina pectoris 
paticnts. In sharp contrast the author, noted 
for his original contributions to cardiovascu- 
lar research, found oral administration inef- 
fective in all patients tested. This suggested 
that the failure was correlated with sub- 
threshold theophylline blood-levels obtained 
with oral administration. 

A 20% alcohol-solution of theophylline 
(Elixophyllin® ) has been shown to provide 
blood levels comparable to those obtained 
with I.V. administration of aminophylline. 
This oral preparation and a placebo (identi- 
cal in appearance, taste and alcoholic con- 


tent) were tested by the electrocardio- 
graphic response obtained and by a double- 
blind clinical evaluation. 

The author reported: “In the light of these 
findings, conclusions derived from animal 
experiments which have classed theophyl- 
line as a ‘malignant’ coronary vasodilator 
must be rejected for man.” Elixophyllin 
administered orally to 30 patients was ef- 
fective “not only in control of symptoms 
but in its modifying action on the electro- 
cardiographic response to standard exercise. 
The efficacy of this preparation is based on 
the rapid absorption and attainment of high 
blood levels made possible by the vehicle 
employed.” 


(Russek, H. I., Am. J. Med. Sc. Feb., 1960) 


CLINICAL REFERENCE DATA ON 


FORMULA: 


ORAL DOSAGE: 


AVAILABLE: 


SPECIAL REPRINT: 
quest. 


ELIXOPHYLLIN® 


A hydro-alcoholic solution of theophylline. Each 15 cc. 
(1 tablespoonful) contains 80 mg. theophylline (equiva- 
lent to 100 mg. aminophylline) and 20% ethyl alcohol. 


First 2 days—doses of 45 cc. t.i.d. (before breakfast, at 
3 P.M., and on retiring). 

Thereafter—doses of 30 cc. t.i.d. (at same times). 
Prescription only; bottles of 16 fi. oz. and 1 gallon. 


Reprint of Dr. Russek’s paper abstracted above on re- 


Laboratories 


Detroit 11, Michigan 


89 
- ? 
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greater loss of sodium 
in lesser loss of potassium 


UGIUL 


A new antihypertensive-saluretic, 


* a Hygroton, now enables still more effective 
ongest in action control of hypertension and edema. 
eee 
© more evenly sustained therapeutic response 
omoothest in effect Because it is more prolonged in action 


than any other diuretic,’ Hygroton affords 


a smoother, more evenly sustained 
response. 


more nearly pure natriuretic effect 
Hygroton produces only minimal 
potassium loss .. . affords a better sodium- 


and edema potassium ratio than other saluretics.° 


more liberal diet for the patient ; 
Asa rule, with Hygroton, restriction of 
dietary salt is unnecessary. 


more convenience and economy 

For maintenance therapy three doses per 
week suffice to manage the vast majority 
of cases.? 


in arterial hypertension 
Sustained control without side reactions. 


in edematous states 
Copious diuresis without electrolyte 
imbalance. 


Hyxroton®, brand of chlorthalidone: White, 
single-scored tablets of 100 mg. in bottles of 10 
References 

1) Stenger, E. G., et al 

&9:1126, 1959 
Therap. Research 
ford, R. V.: Manuscript submitted for publicat 
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THE FIRST CLINICAL SYMPOSIUM 


ON THE TREATMENT OF VIRAL DISEASES 
Sponse 
WAS HELD IN MIAMI ON 
Htords 


SEPTEMBER ONE, NINETEEN HUNDRED AND SIXTY 


lium- 


THE ANTI-VIRAL PROPERTIES OF THE DRUG 


LIPOPROTEIN-NUCLEIC ACID COMPLEX 


WERE PRESENTED IN OVER 


FOUR HUNDRED CASES OF VARIOUS VIRAL INFECTIONS 


a complete transcription of the symposium is available upon request 


CHEMICO LABORATORIES, INC. 7250 norTHEAST POURTH AVENUE, MIAMI, FLORIDA 
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SINCE 1950...TEN YEARS OF GROWING CONFIDENCE 
THE EFFECTIVENESS AND SAFETY OF 


PROBENECID 


IN GOUT 


4 
= = 58 
1959 
a 


i. Bartels, 

Six-Year Follow 
erapy, Arthri 

June™ 


-BENEMID is “remarkably free from toxic side 
_ reaction....Patierts tolerate the drug well."e 


2..Lockie, L..M., and Talbott, J.: Does Your 
Patient Have Gout?, Scientific Exhibit, 


American Medical Association, New York City;——— 


> 


Uricosgur 
with 0.25 


to 0.5 Gm 
— truption, "3 


K M. 
a 
Richards, 


Which Smith, R. 7, 
dantic. City, June 


8-12, 1950, 


-upply: BENEMID* probenecid, 0.5 Gm. tablets, bottles of 100 and 1000. 
Also available: Co.BENEMID* 0.5 mg. colchicine and 0.5 Gm. BENEMID. Bottles of 100. 
r additional information, write Professional! Ser\'ces, Merck Sharp & Dohme, West Point, Pa 


MERCK SHARP & DOHME, DiviSiION OF MERCK & CO., Inc., WEST POINT, PA. 


*BENEM AND CocPENEMID ARE TRADEMARKS OF MERCK CO., Inc 


com "Since the introduction of-probenecia 
into clinical medicine...¢ great deal of justifiable 
— enthusiasm has been evidenced and ‘numerous reports 
a the use of drug have &ppeared....A1) — 
patients who have gout should be offered prolonged “wey 
therapy with a-sare uricosuric agert such as — 
| probenecid... ,"1 — 
A ' and Matossian; 
is and Rheumatism 2:193, 
ni 
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making 

oral blood-sugar 
control a reality 
for more 
diabetics 


Diabinese’ 


brand of chlorpropamide 


Science 

for the world’s 
well-being™ 
(Pfizer 

PFIZER LABORATORIES 


Division, Chas. Pfizer & Co., Inc. 
Brooklyn 6, New York 


IN BRIEF 


DIABINESE, a potent sulfonylurea, provides smooth, long 
lasting control of blood sugar permitting economy ax 
simplicity of low, once-a-day dosage. Moreover, DIABiney 
often works where other agents have failed to give sy 
isfactory control. 


INDICATIONS: Uncomplicated diabetes mellitus of stabi 
mild or moderately severe nonketotic, maturity-onset tyy 
Certain “brittle” patients may be helped to smoother co 
trol with reduced insulin requirements. 


ADMINISTRATION AND DOSAGE: Familiarity with criter: 
for patient selection, continued close medical supervisic: 
and observance by the patient of good dietary and hygien 
habits are essential. 


Average maintenance dosage is 100-500 mg. daily. For mos 
patients the recommended starting dose is 250 mg. giv 
once daily. Geriatric patients should be started on 100-1! 
mg. daily. A priming dose is not necessary and should » 
be used: most patients should be maintained on 500 m; 
or less daily. Maintenance dosage above 750 mg. should! 
avoided. Before initiating therapy, consult complete dosiy 
information, 


SIDE EFFECTS: In the main, side effects, e.g., hypog!ycem: 
gastrointestinal intolerance, and neurologic reactions, : 
related to dosage. They are not encountered frequent!) 
resently recommended low dosage. There have be 
occasional cases of jaundice and skin eruptio! 
primarily due to drug sensitivity: other side effects wh 
may be idiosyncratic are occasional diarrhea (sometin 
sanguineous) and hematologic reactions. Since sensitiv 
reactions usually occur within the first six weeks 
therapy, a time when the patient is under very close sup 
vision, they may be readily detected. Should sensitivin] 
reactions be detected, DIABINESE should be discontinue] 


PRECAUTIONS AND CONTRAINDICATIONS: If hypoglycemif 
is encountered, the patient must be observed and treattf 
continuously as necessary, usually 3-5 days, since DIABINES 
is not significantly metabolized and is excreted slow) 
DIABINESE as the sole agent is not indicated in juven*} 
diabetes mellitus and unstable or severely “brittle” diabets} 
mellitus of the adult type. Contraindicated in patients wit 
hepatic dysfunction and in diabetes complicated by ketoss} 
acidosis, diabetic coma, fever, severe trauma, gangret 
Raynaud’s disease, or severe impairment of renal or thyr0 
function. DIABINESE may prolong the activity of barb: turat 
An effect like that of disulfiram has been noted w hen Pf 
tients on DIABINESE drink alcoholic beverages. 


SUPPLIED: As 100 mg. and 250 mg. scored chlorpr.pami@h 
tablets. 


More detailed professional information available on requ’ 
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WHICH INACTIVATES 
OTHER PENICILLINS 


yn reque 


ANNOUNCING — 
SPECIFICALLY FOR 
INFECTIONS DUE T¢ 
PRESISTANT” STAPHYLOCOCCI 


AN ENTIRELY NEW SYNTHETIC 
APH-CIDAL™ PENICILLIN 


phenyl 
FOR INJECTION 


UNIQUE—BECAUSE IT 

RETAINS ANTIBACTERIAL 
ACTIVITY IN THE PRESENCE OF 
STAPHYLOCOCCAL PENICILLINASE 


Bristol 
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UNIQUE SYNTHETIC “STAPH-CIDAL” PENICILLIN 


In the presence of staphylococcal 
penicillinase, STAPHCILLIN remained 
active and retained its antibacterial 
action. By contrast, penicillin ¢ 
was rapidly destroyed in the 


z 

same period of time. 

604 5 (After Gourevitch et al., 
= > z < to be published) 
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STAPHCILLIN 
STAPHCILLIN 
PENICILLIN G 


Specifically for “resistant” staph a 


sodium dimethoxypheny] penicillin 


FOR INJECTION 


The failure of staphylococcal infections to respond to penicillin therapy is attributed 
to the penicillin-destroying enzyme, penicillinase, produced by the invading staph) 
lococcus. 


Unlike other penicillins: 


1 STAPHCILLIN is effective because it retains its antibacterial activity despite 
presence of staphylococcal penicillinase. 


2 The clinical effectiveness of STAPHCILLIN has been confirmed by dramatic result 
in a wide variety of infections due to “resistant” staphylococci, many of which wer 
serious and life-threatening. 


Like other penicillins: 
STAPHCILLIN has no significant systemic toxicity. It is well tolerated locally, and pail 
or irritation at the injection site is comparable to that following the injection @ 
penicillin G. Jn occasional cases, typical penicillin reactions may be experience 


PROFESSIONAL INFORMATION SERVICE—The attached Official Package Circular provides complete | 
information on the indications, dosage, and precautions for the use of STAPHCILLIN. If you desire addi ional 
information concerning clinical experiences with StapHciLiin, the Medical Department of Bristol L: dort 
tories is at your service. You may direct your inquiries via collect telephone call to New York, PLaza 7 7061, | 
or by mail to Medical Department, Bristol] Laboratories, 630 Fifth Ave., N. Y. 20, N. Y. 
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SYNCILLIN 
ACUTE BRONCHITIS. * 
250 mg. t.i.d. — 6 days 


H.F. 45-year-old white female. First seen on 
Aug. 24, 1959 with acute bronchitis of 3 days’ 
duration. Culture of the sputum revealed alpha 
hemolytic streptococci. A 250 mg. SYNCILLIN 
tablet was administered 3 times daily. Another 
sputum culture taken on Aug. 27 showed no growth, 
On Aug. 30, the patient appeared much improved 
and SYNCILLIN was discontinued. 


Recovery uneventful. 


THE ORIGINAL pherethicillin 


ind pail 
ction @ (phenoxyethy! penicillin potassium)’ 


enced MADE AVAILABLE BY BRISTOL LABORATORIES 


fem to meet the individual requirements of patients of all ages in home, office, clinic, and hc 


250 mg. (400,000 units)... Syncillin Tablets ~125 mg. (200,000 units) 
- “a Oral Solution — 60 ml. bottles — when reconstituted, 125 mg. (200,000 units) per5n 
fm = “illinfdiatric Drops — 1.5 Gm. bottles. Calibrated dropper delivers 125 mg. (200,000 units) 


L: bore 
7 7061, | tocog Hinfections should be treated for at least 10 days to prevent 
ylaxis against 
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this hypertensive 
patient prefers 
Singoserp... 
and so does 
his physician 


Photo used with patient's permission. 
Patient’s comment: ‘‘The other drug [whole root rauwolfia] made me feel lazy. | just didn’t feel 


in the mood to make my calls. My nose used to get stuffed up, too. This new pill [Singoserp] 
doesn't give me any trouble at all.”’ 


Clinician’s report: J. M., a salesman, had a 16-year history of hypertension. Blood pressure 
at first examination was 190/100 mm. Hg. Whole root rauwolfia lowered pressure to 140/80 — 
but side effects were intolerable. Singoserp 0.5 mg. daily, further reduced pressure to 130/80 
and eliminated all drug symptoms. 


Many hypertensive patients and their physicians 


prefer Singoserp because it usually lowers 
blood pressure without rauwolfia side effects 


supptieo: Singoserp Tablets, 1 mg. (white, scored). Also available: Singoserp®-Esidrix® Tablets #2 (white), « ch 
containing 1 mg. Singoserp and 25 mg. Esidrix; Singoserp®-Esidrix® Tablets #1 (white), each containing 0.5 8- 
Singoserp and 25 mg. Esidrix. Complete information sent on request. 
Singoserp® (syrosingopine CIBA) 

Singoserp®-Esidrix® (syrosingopine and hydrochlorothiazide CIBA) 
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You can- 
and should- 
adjust 
dosage 

with Orinase 
just as 

you do with 
insulin 


Prescribe enough 
Orinase to 
release enough 
native insulin 


A slight upward adjustment of 
Orinase dosage is often the 
only step needed to establish 
or regain optimum control of 
diabetes. The increase serves 
to make available the amount 
of Orinase-released native 
insulin required by the 
patient. The change may be 
mace freely, to 3 grams or 
more a day, because Orinase 
has virtually no “ceiling” 

im) osed on dosage by toxicity 
or untoward effects. 


‘To maintain smooth control, 
to .void needless “secondary 
fai res,” give sufficient 

O1 to meet the varying 
of different patients 
or varying needs of an 


inc ividual patient. 


1.¢ ATA COURTESY HENRY DOLGER, M.D. 


Ea BLET CONTAINS: 
TOL mine 0.5 GM. 


ark, Reg. U.S. Pat. Off.—tolbutamide, Upjohn 


Orinase (grams/ day) 


6/12/57 


os 


ww 


10/2/57 


11/29/57 


1/17/58 


2/14/58 


3/28/58 


5/5/58 


Actual doses used to maintain optimum control 
in patient J.S., male, age 54 


For those 


diabetics who 


won't stick 


to their diets, 
add appetite- 


suppressing 


Didrex 


(benzphetamine, 
50 mg. per tablet). 


tTrademark 


29 


THE UPJOHN COMPANY, 
KALAMAZOO, MICHIGAN 


An exclusive methy! ‘‘governor’” 
Prevents hypoglycemia 
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NO TASTE FATIGUE 
EXCELLENT RESULTS 


NO CONSTIPATION 


the most widely prescribed and 
most wearable of all antacids 


suspension tablets 


é / 3 
4 
— » ANTACID — DEMULCENT 
Atuminum Myérenides useful for the re 
2 Shake Well Before Using 
t KEEP BOTTLE TIGHTLY CLOSED j 
— WILLIAM H. RORER, Inc. = 
4 


all of these patients 
ave anxiely symptoms; 


| *but half need an 
jantidepressant, not a 
tranquilizer 


depression—a common problem 


in office practice... 

“It is generally acknowledged that at least 
40 to 50 per cent of the patients seen in 
private practice have emotional problems 
and that true depressions or depressive 
equivalents are found in more than half of 
these.” Cooper, J. H.: J. Am. M. Women’s A. 14:988, 1959 


anxiety often “masks” underly. 


ing depression... 

“Although ataractics have a definite place 
in therapeutics, their use in depressed states 
is limited, and in many cases even contra- 
indicated. A large number of patients with 
psychogenic disorders are given ataractics 
for the relief of anxiety symptoms. Since 
the anxiety is actually due to depression, 
the response, if any, is transient and occa- 


sionally the patient may become worse....” 
Hobbs, L. F.: Virginia M. Month. 86 :692, 1959 


brand of phenelzine dihydrogen sulfate 


MORRIS PLAINS. NU 


IN DEPRESSION AND 
DEPRESSION-INDUCED 
ANXIETY 


the common problems basically unresponsive to tranquilizers 


relieves the anxiety 
by removing 
the depression its lf 


supplied: Orange-coated tablets, each conts ning 
15 mg. of phenylethylhydrazine present «+ the 
dihydrogen sulfate. Bottles of 100. 
Complete Nardil Bibliography 

on request to the Medical Department. 
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“...relief of itching...1n some 
cases bordered on the dramatic.” 


METHDILAZINE HYDROCHLORIDE, MEAD JOHNSON 


inherently sustained action at the cellular level 


Tacaryl provided fair, good, or excellent relief of itching in 94 per cent of a 
series of 373 adults and children exhibiting various pruritic dermatoses. The 
most outstanding results were obtained in those with chronic neurodermatitis.! 


The sustained action of Tacaryl is inherent in the molecule and does not 
depend upon the use of artificial construction. It thus provides relief of itch- 
ing or allergy with b.i.d. dosage. 

dosage 

Adults: Tablets—One tablet (8 mg.) twice daily. Syrup— Two 5 cc. teaspoonfuls (8 mg.) twice daily. 
Children: One-half the adult dosage. 

In some patients it may be desirable to adjust dosage to meet individual requirements. For complete 
details on indications, dosage, administration, and clinical background of Tacaryl, see brochure 
available on request from Mead Johnson & Company, Evansville 21, Indiana. 

supplied 

Scored tablets, 8 mg., bottles of 100 Syrup, 4 mg. per 5 cc. teaspoonful, 16 oz. bottles. 

references: (1) Howell, C. M., Jr: North Carolina M. J. 27:194-195 (May) 1960. (2) Lish, P. M.; Albert, J. R.; 
Peters, F. L., and Allen, L. E.: Arch internat. pharmacodyn. 126:1960, in press. (3) Clinical Research Division, 
Mead Johnson & Company. (4) Wahner, H. W., and Peters, C. A.: Proc. Staff Meet. Mayo Clin. 35 161-169 
(March 30) 1960. (5) Crepea, S. B.- J. Allergy 3/:283-285 (May-June) 1960. (6) Crawford, L. V., and Grogan, F. T.3 


J. Tennessee, M.A. 53°307-310 (July) 1960 (7) Spoto, A. P, Jr, and Sicker, H. O.; Ann. Allergy /8:761-764 
(July) 1960. 


Mead Johnson _ 


Symbol of service in medicine 


least — 
en in — ay 
Ssive | 
| 
lf of = 
| 
occa- 
” 
| 
__| 
> 
( lf 
a ning 
os the 


| 


anew agent to lvse thrombi 
LYOVAC® 


FIBRINOLYSIN (HUMAN) 


| 
| 
| | 
| Effect on intravascular thrombi | 

| 
| 


of postphlebitic syndrome 
| 
| 


| | 
| 
7 Effect on pulmonary emboli | 
| 
| 
| Effect on duration of | 
illness and convalescence 
| | J 
| 
| 
Frequency and severity | 
| 
| 


Clot may form 
permanent 
obstruction to 
blood flow. New 
clots may form. 


Sudden death from 
pulmonary embolism 
is an ever-present 
hazard. One or more 
nonfatal pulmonary 
emboli may result in 
irreversible lung 
damage or secondary 
pneumonia. 


Weeks of 
hospitalization or 

bed rest at home are 
commonly required 

in the management 

of thrombophlebitis, 
phlebothrombosis, 
pulmonary embolism, 
and arterial thrombosis 


Chronic leg swelling, 
severe secondary 
varicose veins, and 
leg ulcers are 
common sequelae. 


Tt 
. Results of th 
. esults of therapy Bed rest 
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mbosis 


thrombophlebitis, phlebothrombe sis, pulmonary embolism, and certain 


terial thrombi*, THROMBOLYSIN makes possible 


vsis of formed clots « reduced mortality and morbidity, shortened hospitalization 


reduced incidence of pe stphle biti compli ations 


tally fewer severe untoward reactions, such as fever, chills, or malaise; 


oher degree of safety; greater, more predic table potency 


Anticoagulants 
cannot remove 
formed clot. 
However, they may 
help prevent its 
extension and may 
minimize formation 
of new clots. 


The careful use of 
anticoagulants may 
reduce the 
occurrence of 
pulmonary emboli. 


Thromboembolic 
illness and 
convalescence 
may be shortened. 


The incidence and 
severity of the 
postphlebitic 
syndrome may be 
reduced. 


Supply : Each vial contains 50,000 MSD units. 
* Arterial thrombosis with the exception of cerebral or coronary thrombosis. 


| 
| ¥y 
| 
| 


The incidence and 
severity of pulmonary 
emt hould be 
greatly reduced since 
THROMBOLYSIN may 
dissolve thrombi 
before they can 
become emboli 


A reduction may 
be observed 

in the duration 
of hospital stay, 
bed rest, and 
convalescence 


Postphlebitic 
complications may 
be prevented or 
minimized. 


Oo For additional information, write to Professional Services, Merck Sharp & Dohme, West Point, Pa. 
MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., WEST POINT, PA. 


THROMBOLYSIN IS A TRADEMARK OF MERCK 4 CO., INC. 


| 
Anticoagulant + Bed rest THROMBOLYSIN + Anticoagulant + Bedrest ! 
| Re ently f rmed intra | 
vascular clots are usu | 
9) ally lysed rapidly and 
| the formation of new | | 
restored and main 
| tained, with rapid 
| symptomatic relief 
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Proven 


in more than 


750 published clinical studies 


Effective 


FOR RELIEF OF ANXIETY 


AND TENSION 


Safe 


1. Blumberg, N. ef al.- Fed. Proc 


eta Am. Proct. & Digest Treat 
Nov. 1959. §. Ewing, J. A. and Haizlip, 


Am. J. Psychiat 14.835, March 
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March 1958. 2. Boyd, L. J. et o Am 
Cardiol. 3:229, Feb. 1959. 3. Brick, He! 
J. Social Therapy 4.190, 1958. 4, Bulla, J. D 


M 


osR 


6. Friedman, 


67:822, May 
eta Ann 
1957. 8. H 
58.837, June 


For your reference: controlled studies on Miltown 


AP Ann. N Y A >| 
9, 1957. 7. Greenberg 1. 
N. Y. Acad. Sc. 67:816, “oy” 


doy, A. R.: Northwes Met 
1959. 9. Hollister, L. 
System 17.289, Ser 95 
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| simple dosage schedule produces rapid, 
reliable tranquilization without 
unpredictable excitation 


no cumulative effects, thus no need for 
difficult dosage readjustments 


does not produce ataxia, change in 
appetite or libido 


| n does not produce depression, 
Parkinson-like symptoms, jaundice 
or agranulocytosis 


~ does not impair mental efficiency or 
normal behavior 


Usual dosage: One or two 400 mg. tablets t.i.d. 
Supplied: 400 mg. scored tablets, 200 mg. 


sugar-coated tablets. Also as MEPROTABS® ~ 
} 400 mg. unmarked, coated tablets; and as 
MEPROSPAN® — 400 mg. and 200 mg. 
wn [double-blind] continuous release capsules. 
@TRAOE-MARK 


Ls J. Chron. Dis. 3.122, Feb 
956. 12. Muhifelder, W. J. ef al.. Dis. Nerv 


toy ry 
5: Mee ovste 587, Dec. 1959. 13. Pollok, M ® 
te J Fract er 184.231, Feb. 1960. 14. Rickels, 
K. 171:1649, Nov. 21, 1959 
yter ck, Am. J. Cardiol. 3.547, 
e ens 


chiat. 113-698, Feb. 1957 meprobamate (Wallace) 


i)" WALLACE LABORATORIES / Cranbury, N. J. 
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relieve 
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Amboc 
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for every phase cough... 


comprehensive relief 


EXPECTORANT 


AMBENYL EXPECTORANT quickly comforts the 
boughing patient because it is formulated to 
felieve all phases of cough due to upper 
fespiratory infections or allergies. Combining 
Ambodry!"—potent antihistaminic; Benadryl*— 
the time-tested antihistaminic-antispasmodic; 
and three well-recognized antitussive agents, 
AMBENYL EXPECTORANT: 

‘soothes irritation + quiets the cough reflex 
-decongests nasal mucosa - facilitates expec- 
toration » decreases bronchial spasm - and 


tastes good, too. 


Each fluidounce of AMBENYL EXPECTORANT * Contains: 


Ambodry!l® hydrochloride ............ 24 mg. 
(bromodiphenhydramine hydrochloride, Parke-Davis) 
Benadryl® hydrochloride ............. 56 meg. 
(diphenhydramine hydrochloride, Parke-Davis) 
Dihydrocodeinone bitartrate ........... Ye gr. 
Potassium guaiacolsulfonate ........... 8 gr. 


Supplied: Bottles of 16 ounces and 1 gallon. 


Dosage: Every three or four hours—adults, 1 to 2 tea- 
spoonfuls; children 42 to 1 teaspoonful. 27160 


* Exempt narcotic 


PARKE, DAVIS & COMPANY 
Detroit 32, Michigan 


PARKE -DAVIS 
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clinicians report 


with 


increased potency—without corresponding increase in side effec) 


HYDROCHLOROTHIAZIDE 
| 
| 
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Fuchs, M. and Moyer, J.: 
Diseases of the Chest 35:314, (Mar hb) 1959. 


Premenstrual edema ts present 
in -L0% of women and...consists 
of weight gain, subcutaneous 
edema, emotional lability, breast 
turgidity, anxiety and tension.” 
In addition to controlling the 
objective symptoms of premen- 
strual tension, HYDRODIURIL 
may afford relief of subjective 
complaints including tension, 


nervousness and headache. 


DOSAGE: 25 to 50 mg. of HYDRODIURIL once or twice a 
day, beginning the first morning of symptoms and 


continuing until the onset of the menses. 


SUPPLIED: 25 and 50 mg. scored tablets HYDRODIURIL 


(hyvdrochlorothiazide) in bottles of 100 and 1,000. 
HYDRODIURIL is a trademark of Merck & Co., Inc. 


Additional information on HYDRODIURIL is available to the 
physician on request. 


S MERCK SHARP & DOHME 
Division of Merck & Co., Ine West Point, Pa. 
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IN ANGINA PECTORIS AND 
CORONARY INSUFFICIENCY 


... the treatment must go further 
than vasodilation alone. It should also 
control the patient's ever-present 
anxiety about his condition, since 
anxiety itself may bring on 

further attacks. 


AFTER MYOCARDIAL INFARCTION 


... it is frequently not enough to 

boost blood flow through arterial 
offshoots and establish new circulation, 
The disabling fear and anxiety that 
invariably accompany the condition 
must be reduced, or the patient 

may become a chronic invalid. 


Protects your angina patient 
better than vasodilators alone 


Unless the coronary patient’s ever-present anxiety 


about his condition can be controlled, it can easily induce 


an anginal attack or, in cases of myocardial 
infarction, considerably delay recovery. 


This is why Miltrate gives better protection for the heart 
than vasodilation alone in coronary insufficiency, angina 
pectoris and postmyocardial infarction. Miltrate contains 
not only PETN (pentaerythritol tetranitrate), acknowledged as 
basic therapy for long-acting vasodilation. What is 

more important — Miltrate provides Miltown, a tranquilizer 
of proven effectiveness in relieving anxieties, fear and 
day-to-day tension in over 600 clinical studies. 


Thus, your patient’s cardiac reserve is protected against his fear 
and concern about his condition...and his operative arteries 
are dilated to enhance myocardial blood supply. 


Miltown® (meprobamate) + PETN 


Supplied: Bottles of 50 tablew 
Each tablet contains 200 mg 
Miltown and 10 mg. penta 
erythritol tetranitrate 
Dosage: ! or 2 tablets qid 
before meals and at bedtime 
according to individual require 
ments. 


REFERENCES 

1. Ellis, L. B, et al.: Circulation 
17:945, May 1958. &. Friedlander 
H. S.: Am. J. Cardiol. 1:39 
Mar. 1958.8. Riseman, J. E.F.: New 
England J. Med. 261:1017, Nov 
12, 1959. 4. Russek, H. 1. et al 
Circulation 12:169, Aug. 1955 
Russek, H. Am. J. Cardiol 
3:547, April 1959. 6. Tortora 
A. R.: Delaware M. J. 30:298, 
Oct. 1958. 7. Waldman, 5. and 
Pelner, L.: Am. Pract. & Digest 
Treat. 8:1075, July 1957. 
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NOW...ESSENTIAL PARTNERS 
IN THE CONTROL OF EDEMA 


| 
| BRAND OF MERALLURIDE SODIUM 


BRAND OF TRICHLORMETHIAZIDE 


THE ALTERNATE OR COMBINED USE OF THESE TWO 
DRUGS NOW CAN HELP THE PHYSICIAN MEET WITH 
MAXIMAL EFFICIENCY THE DEMANDS OF DIURETIC 
THERAPY IN ALMOST ANY PHASE OR DEGREE OF 
EDEMA—ACUTE OR CHRONIC. 


MERCUHYDRIN METAHYDRIN 
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DIUM 


‘IC 


Where immediate diuresis is urgent, there is f PRESCRIPTION INFORMATION 
no substitute for MERCUHYDRIN’S ability to 


provide rapid return to “dry weight.” Now, 
with the introduction of METAHYDRIN, the 
most effective oral non-mercurial diuretic 


METAHYDRIN 


Trichlormethiazide, Lakeside. New oral diuretic of the | 


for maintenance is also available. If for any | benzothiadiazine group for the management of edema | 
and hypertension. More potent than similar diuretics | 

reason weight increases, the periodic use of reported to date. Effective in low dosage. Lessened risk 

MERCUHYDRIN in low dosage will assure of K and HCO, loss than with chlorothiazide or hydro- 

chlorothiazide. Action more prolonged than with other 

return to dry weight and further minimize benzothiadiazine derivatives. USES: Edema in congestive 

heart failure, the nephrotic syndrome, hepatic cirrhosis, 

ISS. 

Ic toxemia of pregnancy, edema caused by drugs, premen- 

No single drug can provide optimal strual tension, edema of pregnancy. In mild and moderate 

P hypertension as primary therapy or in conjunction with 

ore > ye > 

therapy for the management of all condi other hypotensive agents in reduced dosage. PRECAL- 
tions of edema in all patients. As is well TIONS: Patients with severely reduced renal function | 
k sown. too vigorous or rolonged use of should be observed for acidosis and hyperkalemia. Dis- | 
ne p turbed glucose and uric acid metabolism or excretion 
any one diuretic may result in disturbances have not been reported but may occur. Patients with | 
‘ag hepatic cirrhosis or diarrheal syndromes, or under therapy 
in fluid and electrolyte balance with inter- with dighalle, ACTH, or potecsiom-lesing edvensl | 
ruption of therapy. METAHYDRIN may be steroids, should be observed for signs of hypokalemia, 
even though its occurrence is less likely with METAHYDRIN | 
used alone to initiate diuresis in the less than with hydrochlorothiazide or chlorothiazide. For de- | 

critical patient or with MERC UY DRIN to en precautions and side effects refer to METAHYDRIN package 

hance diuresis in the severely ill patient. In insert. SIDE ACTIONS: Nausea, flushing, mild muscle 

these conditions, and in maintenance, rare. DOSE: Edematous states and Hypertension: 2-4 } 
MI TAHYDRIN’'S prolonged effect and favor- mg. once daily after breakfast. Higher doses may be given | 

‘ di yn initially. Individual doses exceeding 8 mg. do not increase 

able ratio of sodium-to-potassium excretic diuresis. SUPPLIED: 2 and 4 mg. tablets in bottles of 
provides maximal benefits in diuretic therapy. 169 and 1688. | 

MERCUHYDRIN METAHYDRIN 
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an antibiotic improvement’ 
designed to provide 


greater therapeutic effectiveness 


now 


(propiony! erythromycin ester laury! sulfate, Lilly) 


in a more acid-stable form 
assure adequate absorption even when taken with food 


Ilosone retains 97.3 percent of its antibacterial activity after exposure 
to gastric juice (pH 1.1) for forty minutes.! This means there is more 
antibiotic available for absorption—greater therapeutic activity. Clin- 
ically, too, Ilosone has been shown?* to be decisively effective in a 
wide variety of bacterial infections—with a reassuring record of safety.‘ 


Usual dosage for adults and for children over fifty pounds is 250 mg. every six hours. 
Supplied in 125 and 250-mg. Pulvules and in suspension and drops. 


1. Stephens, V. C., et a/.: J. Am. Pharm. A. (Scient. Ed.), 48:620, 1969. Litty 
2. Salitsky, S., et a/.: Antibiotics Annual, p. 893, 1959-1960. 
3. Reichelderfer, T. E., et a/.: Antibiotics Annual, p. 899, 1959-1960. 


4. Kuder, H. V.: Clin. Pharmacol. & Therap., in press. 


ELI LILLY AND COMPANY « INDIANAPOLIS 6, INDIANA, U.S.A. 
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when bacterial diarrheas 


leave little patients limp 
Furoxone Liquid 


brand of furazolidone 


*Rapid, decisive bactericidal action against an exceptionally broad range of 
enteric pathogens, including some now resistant to other antimicrobials ¢ Safe 
for all age groups—virtually nontoxic, side effects negligible, no interference with 
the normal balance of intestinal flora ¢ Liquid suspension, containing kaolin and 
pectin, may be mixed with infant formula; passes through a standard nursing 
nipple Dosage for both children and adults may be found in your P.D.R. 


aton 
EATON LABORATORIES, Division of The Norwich Pharmacal Company, NORWICH, N. Y. és) 
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CHOLEDYL 


the choline salt of theophylline 


IN CHRONIC BRONCHITIS, 
CHRONIC ASTHMA AND EMPHYSEMA 


HIGHER THEOPHYLLINE BLOOD LEVELS 
MORE EFFECTIVE BRONCHODILATATION 


less gastric distress—for uncomplicated therapy 


Choledyl] produces far less gastrointestinal irritation than oral amino- 
phylline. In a study of 200 geriatric patients chronically ill with 
pulmonary emphysema, bronchitis and asthma, Choledyl was found 
to be “extremely well tolerated.’”* 


greater solubility—for enhanced theophylline blood levels 


Up to 75% higher theophylline blood levels than oral aminophyl- 
line — provides superior bronchodilatation: relieves bronchospasm — 
reduces coughing and wheezing — increases vital capacity — reduces 
incidence and severity of acute attacks — decreases need for secondary 
medication. *Simon, S. W.: Ann. Allergy 14:172-180 (March-April) 1956. 


cwiccor 


brand of oxtriphylline 


betters breathing ... decreases wheezing 
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miccorT 


outpatient 


emerge 
less 
frequently. 

disappear 


CHLOROMYCETIN 


chlor unphenic ol, Parke-Davis 
IN VITRO SENSITIVITY OF COAGULASE-POSITIVE STAPHYLOCOCC! TO CHLOROMYCETIN FROM 1955 TO 1959* 
96% 


sensitivity tests were done by the disc method on 310 strains of coagulase-positive staphylococci. Strains were isolated from 
its seen in the emergency room. It should be noted that among inpatients, resistant strains were considerably more prevalent. 


ted from Bauer, A. W.; Perry, D. M., & Kirby, W. M. M.: J.A.M.A. 173:475, 1960. 10360 


( LOROMYCETIN (chloramphenicol, Parke-Davis) is available in various forms, including Kapseals" of 
~ }mg., in bottles of 16 and 100. 


( '\LOROMYCETIN is a potent therapeutic agent and, because certain blood dyscrasias have been associated 


with its administration, it should not be used indiscriminate ‘ly or for minor 
PARK E-DAVIS infections. Furthermore, as with certain other drugs, adequate blood studies 


avis & Company oereo a7 Should be made when the patient requires prolonged or intermittent therapy. 


Tetracycline now combined with the new, more active antifungal anti 
biotic- Fungizone - for broad spectrum therapy / antimonilial prophylaxis 


A new advance in broad spectrum antibiotic therapy, with such therapy. It helps co protect the patient from trouble 
MYSTECLIN-F provides all the well-known benefits of tetra- some, even serious, monilial complications 
cycline and also contains the new, clinically proved antifungal 


New Mysteclin-F provides this added antifungal protectio 
antibiotic, Fungizone. This Squibb-developed antibiotic, which 


at little increased cost to your patients over ordinary cecracy 


is unusually free of side effects on oral administration when cline preparations 


given in oral prophylactic doses, has substantially greater in Available as: MYSTECLIN F CAPSULES (250 mg./50 mg.) MYSTECLIN STRE 
vitro activity than nystatin against strains of Candida ( Monilia) HALF STRENGTH CAPSULES (125 mg./25 mg.) MYSTECLIN F FO! BPWOUN 
albicans. SYRUP (125 mg./25 mg. per 5 cc.) MYSTECLIN-F FOR AQUEOU nutri 


DROPS (100 mg./ 20 mg. per cc.) 

Thus, in addition to providing highly effective broad spec- : Prof 
For complete informatuon, consult package insert or write to 

trum therapy, MYSTECLIN-F prevents the monilial over- NEW sional Service Department, Squibb, 745 Fifth Avenue, N. Y. NY POSTRE 


growth in the gastrointestinal tract so commonly inion 


the Priceless Ingredient Squibb Phosphate-Potentiated Tetracycline (SUMYCIN) plas Amphotericin B (FUNC ZONE 


SQUIBB 
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“> nutritional therapy in the “therapeutic” jar 
rrcussf STRESSCAPS helps meet increased metabolic requirements in burns, fractures and 


ix ror wounds. Abnormal levels of water-soluble vitamins are suddenly required with other 
soree®'P nutrit onal factors — just as the stress reaction induces severe depletion’? and alters 
Poot Metal olism.2 High potency supplements must be administered’? as provided by 


NYP STRES SCAPS, to support rapid recovery and prevent general complications of meta- 
bolic ‘ailure. Of “therapeutic” importance to the out-patient, the attractive STRESS- 

.F CAPS ar is a convenient reminder of daily dosage...insuring adequate intake over 
the rapeutic course. 


INC — 
j Each ule contains: Thiamine Moncnitrate (B,) 10 mg., Ribcflavin (B,) 10 mg., Niaciramide 100 mg., 
pAscorb) Acid (C) 300 mg., Pyridoxine. HCI (B,) 2 mg., Vitamin B,. 4 mcgm., Calcium Pantothenate 20 eties 
/™8., \ min K (Menadione) 2 mg. Average dose: 1-2 capsules daily. 


M. J. Am. Osteop. A. 57:562 (May) 1958. 2. Mason, M. L.: Northwest Med. 57:1439 (Nov.) 1958. 3. Cole 
Am J. Surg. 97:43 (Jan.) 1959. 


|EDER’ LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York QD 
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FOUNDED BY DR. MAX THOREK 


You are cordially invited to attend the 


TWENTY-SIXTH ANNUAL CONGRESS 
of the 
NORTH AMERICAN FEDERATION 


( United States of America, Canada, \lexico, Cuba, Guatemala, 


Haiti, Honduras. El Salvador, Nicaragua, Costa Rica and Panama ) 


of the 


International College of Surgeons 


General Assembly and Section Meetings Daily 


COLON AND RECTAL SURGERY NEUROLOGIC SURGERY 
ORTHOPEDIC SURGERY UROLOGIC SURGERY 
OBSTETRIC AND GYNECOLOGIC SURGERY 


OPHTHALMOLOGY AND OTORHINOLARYNGOLOGY 


PHYSICAL MEDICINE AND REHABILITATION 
SECTION ON SURGERY OF TRAUMA 
AND REHABILITATION 
SESSIONS FOR SURGICAL NURSES 
The officers of the North American Federation of the International College ot 


Surgeons welcome the members of the surgical and allied professions of America 
and the world to the 1961 Congress. 


An excellent clinical program and instructional courses have been arranged 


which will afford a comprehensive review of the latest concepts in surgery by 
world-renowned teachers. 


PALMER HOUSE - CHICAGO, ILLINOIS 
MAY 14-18, 196! 


For information, write to Secretary, United States Section, International College of Surgeons 
1516 Lake Shore Drive, Chicago 10, Il. 
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ESSENTIAL 
NUTRIENTS 
IN ONE EGG. 


Fatty Acids 3.6 Gm.) 
Also present, vitamins A, 

D, E, K, 8, B, B, 

8,,, Pantothenic Acid, 

Niacin, Folic Acid, Biotin, 

and many essential minerals. 


calories 


Few foods known to man provide a 
higher ratio of nutrient value to 
calories than do eggs. 


The quality of egg protein is a stand- 
ard against which the proteins of 
other foods are measured. 


The cholesterol and fatty acid con- 
tents of two eggs—traditionally a 
widely preferred breakfast—fit well 
into the daily diet, even when less- 
ened fat intake is recommended. 


e nutritional statements made in this adver- 
ement have been reviewed by the Council on 
vods and Nutrition of the American Medical 
sociation and found consistent with current 
thoritative medical opinion. 


Because of their high nutrient 
value, their easy digestibility, com- 
patibility, and nutritional comple- 
mentation of other foods, eggs are 
included in the recommended die- 
tary* for many conditions in which 
diet adjustment is indicated. 


Eggs are listed in the daily rec- 
ommendations of nourishing 
liquid, restricted fiber, low sodium, 
restricted purine, low-calorie, and 
many other diets. 


*Recommended in the diet manuals 
of teaching institutions. 


Poultry and Egg National Board 
8 South Michigan Avenue, Chicago 3, Illinois 


Corbohydrate...... .0.3 Gm. 
(Unsaturated 
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The new edition of this authoritative bool 
offers more up-to-date, clinical information 


on pediatric infections than any other singk 


published source 


A few years ago the number of viruses that could 
be identified as causative agents of respiratory in- 
fections in man could be counted on one hand. 
Today there are more than forty! Seven distinct 
new serotypes of the ECHO viruses alone have 
been discovered in the last two years. Today, too, 
dangerous complications of many common infec- 
tious diseases are recognized as a serious com- 
municable disease problem, especially in the treat- 
ment of children. The rapid accumulation of 
knowledge of viruses and of human diseases caused 
by them prompted the authors to revise this im- 
portant book after only two years. 


New 2nd Edition 


INFECTIOUS 
DISEASES 
OF CHILDREN 


By Saul Krugman, M.D. 
and Robert Ward, M.D. 


The new 2nd edition of INFECTIOUS DISEASES 
OF CHILDREN is a concise, yet complete refer- 
ence on the identification, description and _treat- 
ment procedures for infectious diseases. Beauti- 
fully illustrated and clearly written, this important 
book contains factual clinical descriptions sup- 
ported by up-to-date discussions of etiology agents, 
epidemiology and immunity, with the preservation 
of excellent balance. Each of the first 29 chapters 
follows the same general format in describing a 
disease or a group of diseases: etiology, pathology, 
clinical manifestations, diagnosis, differential diag- 
nosis, complications, prognosis, immunity, epidemi- 
ologic factors, treatment, preventive measures and 
isolation and quarantine. 


This is the latest clinical information, and it is 
written expressly for the pediatrician and general 
practitioner who demand authoritative assistance 
in better understanding diagnosis, treatment and 
possible complications of all infectious diseases 
particularly the newer viruses. Much of the more 
vital data is summarized in 31 diagnostic and 
therapeutic tables and charts. Over 50 pertinent 


illustrations, some of them ir 
emphasize important facts. 


color, are used | 


The authors make no attempt to include all inf 

tious diseases encountered in children, but rath: 
those which seem to be most prevalent today 

this part of the world. They have described th 
as concisely as possible primarily for the clinicia 
not the urologist, bacteriologist, epidemiologist, 

investigator. The emphasis throughout the book 
on the practical aspects of recognizing and trea 
ing everyday infectious diseases in children a 
in adults. 


Much new information has also been added co 
cerning adenoviruses; chickenpox; pneumonia; it 
fectious hepatitis; Herpesvirus hominis and Herjx 
virus simiae; prevention of rabies; and measles ar 
rubella in pregnancy. Diphtheria immunization 
adolescents and adults has 
greater detail. 


been discussed 


Many timely and valuable case reports have be: 
added: Mumps orchitis without parotitis comp! 
cated by deafness; acute labyrinthitis and perone 
neuritis; acquired toxoplasmosis in a 2's-year-ol 
boy; febrile exanthem due to ECHO 9 virus it 
fection; and encephalomyelitis with facial pals 
and deltoid weakness caused by ECHO 11 vir 
infection. 


Attention is called to the highly fatal “grey baby 
syndrome, the result of overdosing the prematur 
and newborn infant with chloramphenicol. 


With all this current information and much mor 
it is easy to see that this well-illustrated a: 
authoritative book on the latest diagnostic an 
treatment procedures can be of practical value i 
your practice. Why not order your copy today 


By SAUL KRUGMAN, M.D., Professor and Chairman, De 
partment of Pediatrics, New York University School 
Medicine; and ROBERT WARD, M.D., Professor a 
Head, Department of Pediatrics, University of Souther 
California School of Medicine. Just published. 2nd eciti 
398 pages, 64” x 9%”, 55 illustrations and 7 color plates 
Price, $13.00. 


Satisfaction Guaranteed! 


Order on 30-Day 
Approval From 


The C. V. MOSBY Compeny 


3207 Washington Blvd., St. Louis 3, Mo. 
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IN EMOTIONALLY PROJECTED 
SMOOTH-MUSCLE SPASM... 


Prompt, Profound 


Protection...at both 


ends of the vagus 


PRO-BANTHINE’ 
with DA RTA L 


Professional reliance on the therapeutic profi- 
ciency of Pro-Banthine in functional gastro- 
intestinal disorders has made it the most widely 
prescribed anticholinergic. 


The consistent relief of emotional tensions 
afforded by Dartal makes this well-tolerated 
tranquilizer a rational choice to support the 
antispasmodic action of Pro-Banthine in emo- 
tionally influenced smooth-muscle spasm. 

These two reliable agents combined as Pro- 
Banthine with Dartal consistently control both 
disturbed mood and disordered motility when 
emotional disturbances project themselves 
through the vagus to provoke such gastrointes- 
tinal dysfunctions as gastritis, pylorospasm, 
peptic ulcer, spastic colon or biliary dyskinesia. 
USUAL ADULT DOSAGE: 

One tablet three times a day. 


SUPPLIED as aqua-colored, compression-coated tab- 
lets containing 15 mg. of Pro-Banthine (brand of pro- 
pan‘heline bromide) and 5 mg. of Dartal (brand of 
thi, \ropazate dihydrochloride). 


SEARLE co. 


Chicago 80, Illinois 
Research in the Service of Medicine 
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Modern Nutrition in 


Health and Disease 


DIETOTHERAPY 
Edited by MICHAEL G. WOHL. 


Chief of Human Nutrition, Division of Biological Chemistry, Hahnemann Medical College anc 
Hospital; Chief of Nutrition Clinic, Philadelphia General Hospital, Philadelphia, Pa 


and ROBERT S. GOODHART. MLD. 


Scientific Director, The National Vitamin Foundation, Inc.; Physic ong hargze. Washington 
Heights Nutrition Clinic, New York City Department of Health, New York, N.Y.; Lecturer in 
Public Health and Administrative Medicine, Columbia University School of Public Health 


59 CONTRIBUTORS 


ERE is a complete presentation of nutritional management of specific 

disease entities and stress situations. Wherever diet is a factor in the treat 

ment of disease or in maintaining good health, this book is the acknow] 
edged reference source. The text abounds with up to date clinical applications 
that give you immediately—without controversial discussion—the exact knowledg: 
you need for bedside or office diet: ry management of every patient. Sound dieto 
therapy as a modality of treatment is presented clearly. 


The authors have revised the text extensively for this edition. There is an 
added chapter on nutrition in relation to coronary atherosclerosis, a new dis- 
cussion of natural and acquired immunities, and a full coverage of nutri- 
tional considerations in nervous and mental disorders. Several new con 
tributors increase the broad approach 
to nutrition that made the first edition 


so successful. 4 FEW OF MANY FEATURES 
Body composition, psychology of hun- —Fully up to date 
ger, antimetabolites, hormonal control —Physiologic approach used through 
of metabolism, deficiency diseases, nu- out 
trition requirements ot persons of all —Nutrition considered as an essential! 
ages, the vitamins, etc., are included part in the total program of patient 
in this thorough presentation. Physi- 
cians, students, nutritionists, dietitians. ubject presented in three major sec 
: : tions: Normal Nutrition, Nutrition in 

home economists, public health work- Disease, Nutrition in Periods of 
ers and specialists in fields where diet Physiologic Stress 
and nutrition are important health — Drugs, rest, exercise and other thera- 
factors, will find this 2nd edition a peutic procedures included to give 3 
: . complete picture of necessary bed- 
highly useful source of dependable side management. 


information. 


2nd Edition. 1152 Pages. 75 Illustrations 155 Tables $18.50 
Published January, 1960 
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e effective in half the dosage required with meprobamate 


e much less drowsiness than with meprobamate, 
phenothiazines, or the psychosedatives 


e does not impair intellect, skilled performance, 
or normal behavior 


e neither depression nor significant toxicity has been reported 


a alert tranquillity 


+ a familiar spectrum of antianxiety and muscle-relaxant activity 

* no new or unusual effects—such as ataxia or excessive weight gain 

* may be used in full therapeutic dosage even in geriatric or debilitated patients 
* no cumulative effect 

* simple, uncomplicated dosage, providing a wide margin of safety for office use 


STRIATRAN is indicated in anxiety and tension, occurring alone or in 
association with a variety of clinical conditions. 

Adult Dosage: One tablet three times daily. preferably just before meals. 
In insomnia due to emotional tension, an additional tablet at bedtime.usually 
affords sufficient relaxation to permit natural sleep. 

Supply: 200 dene tablets, coated pink, bottles of 100. 

Whilen bs te traindications have been found for Striatran in full recommende Josage, 
the usual precautions and observations for new drugs are advised. 


For additional information, write Professional Services, 
Merck Sharp & Dohme, West Point, Pa 


€:> MERCK SHARP & DOHME, DiviSiON OF MERCK & CO., Inc., WEST POINT, PA. 


EMARK OF MERCK & 
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THE FACTS ABOUT MER/29 


MER / 2 9 reduces total body cholesterol 


in 8 out of 10 
—and these are the patients 


most likely to benefit 


your patient with high cholesterol levels... 


MER/29 reduces both serum and tissue cholesterol, irrespective of 
diet.’ In 463 patients, the mean cholesterol was reduced from 


or 


324 mg.% to 253 mg.% —an average decrease of 71 mg.%. 


your patient with angina pectoris... 


concurrent benefits have been reported in some patients receiving 
MER/29. These include decreased incidence and severity of attacks, 
| improved ECG patterns, diminished nitroglycerin requirements, and 
an increased sense of well-being.’*** 


your patient with postmyocardial infarction... 


while more time is needed to determine the over-all prognostic 
significance, it has been observed that MER/29 “...reduced morbidity 


and mortality rates below those of control series during the first yeat 
4 


following coronary thrombosis.” 


your patient with generalized atherosclerosis... 


atherosclerosis “... has been shown to afflict about 77% of American 
males as early as in the 20-to-30 age range.” With MER/29 you 
have a new, well-tolerated means of lowering cholesterol—consid cred 
",..the sine qua non of the atheromatous lesion.” 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


compatible with other cardiovascular therapies: MER/29 can be used along 
with other measures to control anxiety, hypertension, obesity, and other 
conditions associated with cardiovascular disorders. These include anticoag- 
ulants, nitroglycerin, and PETN. 


safety data: Patients have now been treated with MER/29 for relatively long and 

continuous periods. In no case has there been evidence of serious toxic effects 

on the function of any vital organ or system. However, since long-term 
MER/29 therapy may be necessary, periodic examinations, including liver 
function tests, are desirable. Side effects (nausea, headache, dermatitis) are 
rare and have usually been associated with dosages greater than those recom- 
mended for effective therapy. 


rol 


contraindication: Pregnancy. Since MER/29 inhibits cholesterol biosynthesis, 
and cholesterol plays an important role in the development of the fetus, 
the drug should not be administered during pregnancy. 


supplied: Bottles of 30 pearl gray capsules. 


. the first cholesterol-lowering agent to inhibit the formation of excess 


cholesterol within the body, reducing both tissue and serum cholesterol 


.no demonstrable interference with other vital biochemical processes 
reported to date 


ve of ..convenient dosage: one 250 mg. capsule daily before breakfast 
from 

pay .. toleration and absence of toxicity established by 2 years of clinical 
investigation 
tacks, 
s, and 

( triparanol ) 

mostic 
rbidity 
st veat References: 1. Hollander, W., and Chobanian, A. V.: Boston M. Quart. 10:37 


(June) 1959. 2. Oaks, W., and Lisan, P.: Fed. Proc. 18:428 (Mar.) 1959. 
3. Oaks, W. W., et al.: A.M.A. Arch. Int. Med. 104:527 (Oct.) 1959. 4, Lisan, P.: 
Proceedings, Conference on MER/29, Progr. Cardiovasc. Dis. 2:(Suppl.)618 
(May) 1960. 5. Oaks, W. W.: Ibid., p. 612. 6. Hollander, W., et al.: lbid., p. 637. 
7. Halperin, M. H.: Ibid., p. 631. 8. Toro, J.: Ibid., p. 5.44. ‘9. Morrison, L. M.: 
J.A.M.A. 173:884 (June 25) 1960. 
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! Fundamentals of 


ERVE BLOCKIN 


Associate Professor of Anesthesiology, New York University Medical Center 
and Anesthesiologist, Bellecue Hospital Center 


EMERY ANDREW ROVENSTINE, M.D. 


Professor of Anesthesiology and Chairman of the Department, New York University 


By VINCENT J. COLLINS, M.S., M.D. 
a 


| With the Assistance of 
a 


Medical Center; Director, Division of Anesthesia, Bellevue Hospital Center 


oo who want to know when, where and how to relieve pain by 


simple easily applie d nerve blocks will find this book to be a sound, de ‘pe nd- 


able guide to both principles and technics. 


Pain of bursitis, the neuralgias, 


malignancies, amputations, vascular diseases, painful tumors, visceral pain—even 
frostbite, asthma and shingles—are but a few of the many conditions met in 
general practice that are covered in this book. 


Clearly presented basic principles in- 
clude a consideration of local anesthetic 
agents, reactions, technic of using needles, 
mechanisms of nerve physiology, ‘and other 
essential and pertinent facts. 


Step by step regional technics, illustrated 
by superb anatomical diagrams, augment 
the fully descriptive textmatter. 


Representative of the numerous blocks de- 
scribed are those of the scalp, face, vagus 
nerve, cervical plexus, elbow, wrist, hand, 
lumbar and sacral plexus, intercostal nerve, 
hernia, the abdominal field and the thoracic 


THE ROVENSTINE COURSE IN 
REGIONAL ANESTHESIA 


Dr. Rovenstine, who established the first 
pain clinic at Bellevue Medical Center. 
has gained world-renown through his 
popular postgraduate course in regional 
anesthesia at New York University. 
Many of the technics used are described 
in this book. 


area. Separate chapters are devoted to epidural and caudal analgesia, and to 


spinal anesthesia. 


Indications and cautions are stressed and, where necessary, 


the advantages or disadvantages of a procedure. 


354 Pages. 


(Published Aucust, 


144 Illustrations. 


19 Tables. $9.50 


1960) 


LEA & FEBIGE 


WASHINGTON SQUARE 
PHILADELPHIA 6 PA. 
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rol this. 
‘electrocardiograph 


wherever 


MODEL 100M MOBILE VISO-CARDIETTE 
} Continental U.S.A. 


HIS IS THE NEWEST Sanborn electro- ECG inputs in conjunction with other equip- 


1 cardiograph complete with all acces- ment. The cabinet is available in either 
sories in a fully mobile, easy-to-roll cabinet handsome mahogany or exceptionally dura- 
version. A single Model 100M ‘Mobile ble, stain-resistant plastic laminate. 

= Viso” can easily serve several locations The same basic instrument -—— with identi- 
within a clinic or hospital, and perfectly cal circuitry is also manufactured as a 
answers the need for instrument storage desk-top instrument, designated Model 100 

° away from the point of use. The highly de- Viso-Cardiette. A third choice in Sanborn 

J, veloped design of this modern instrument ECG’S is also offered, for the physician 
also provides fully diagnostic cardiograms whose practice demands marimum_ porta- 
at ether of two chart —a and 50 mm bility: the 18-pound ‘“‘briefease”’ size Model 
sec , sensitivity settings of '», 1 or 2 times 300 Visette. All are proven Sanborn electro- 
nor'nal, fully automatic pn hae stabilization cardiographs, reflecting more than four 
dur ig lead switching, pushbutton ground- decades of experience in the manufacture 
Ing 


acks for recording and monitoring non- of medical instrumentation. 


SAN BORN Con PANY 


175 WYMAN ST., WALTHAM 54, MASS. 
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in painful urinary infections 


PRECISE 
CONTROL 
BOTH 
PAIN AND 
PATHOGEN 


For the patient: FREEDOM FROM PAIN 


Pyridium relieves pain, burning, urgency 
and frequency in 30 minutes. Unlike 
fixed urinary analgesic/antibacterial com- 
binations, Pyridium analgesia can be con- 
tinued as needed...stopped...or resumed 
if pain occurs. 


PYRIDIUM 


brand of HCI 


For the physician: FREEDOM OF CHOIC 


Freed from the restrictions of fixed ana! 
gesic/antibacterial combinations, the 
physician can choose the urinary antibat 
terial most specific for the infection. I= 
making your choice of antibacterial, cot 
sider Mandelamine.® 
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for urinary infections | 
BACTERIAL 
CONTROL | 
RESISTANT | 
MUTANTS 


As resistance develops to more and more antibacterials, many 
physicians choose Mandelamine as their antibacterial of first 
choice in urinary infections. Mandelamine acts specifically in the 
urinary tract, and is effective against most urinary pathogens 
(including antibiotic-resistant Staph.). Resistant strains have 
not developed. Sensitization in any form has not occurred, even 
after prolonged use...and Mandelamine is economical, too. 


MANDELAMINE 


brand of methenamine mandelate 


the urine-specific antibacterial 


MA-CPOD 
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PATHOLOGY 


By PETER A. HERBUT, M.D. 


Professor of Pathology, Jefferson Medical College and Director of Clinical Laboratories, 
Jefferson Medical College Hospital, Philadelphia, Pennsylvania 


AND 21 CONTRIBUTORS 


VERY page of this profusely illustrated book is devoted to aiding the reader 
to identify evidences of diseases observed in the autopsy room and in the 
surgical pathology laboratory. General practitioners, internists and under- 
graduate medical students alike will find here a thorough, concise, yet complete 
description of most of the important diseases encountered in the practice of 


medicine. This is supplemented by 
a sound general orientation in 
fundamental pathologic processes. 


The first portion covers general 
pathologic changes and includes 
congenital anomalies, inflamma- 
tions, degenerations, physical dis- 
turbances, and tumors. The opening 
chapter on orientation and evolu- 
tion of pathology is followed by 
a fact-filled consideration of the 
performance of the autopsy. Pathol- 
ogy of each body system is dis- 
cussed in relation to definition, 
incidence, cause, gross and micro- 
scopic appearance, complications, 
clinical pathologic correlation, di- 
agnosis, treatment and prognosis. 


The sections on parasitology are 
important and exceptionally well 
done. This subject is believed to be 
presented here more fully than in 
other textbooks on pathology. The 
discussion of the causes of cancer 
continues to be one of the finest 
ever presented on this subject. 


2nd Edition. 


Features of the 2nd Edition 


General Pathologic Processes: 


New, rewritten or expanded material on 
these subjects (including greater emphasis 
on mechanisms and patho-physiologic as- 
pects): atrophy, fibrinoid degeneration, 
amyloidosis, mucus, carbohydrate metabo- 
lism, lipid metabolism, iron and iron metab- 
olism, hemoglobin, bilirubin, vitamins, 
porphyrins, melanin, fluid balance, shock, 
thrombosis, embolism, heat exhaustion, heat 
stroke, chilblains, hypothermia, electricity, 
irradiation and allergic, viral, rickettsial, 
fungous, parasitic, tuberculous and syphi- 
litic inflammations. 


Systemic Pathology: 


Section on pathologic physiology added at 
the beginning of each chapter. Generally, 
each section covers normal physiology, de- 
viations from normal, reasons for altered 
physiology, and laboratory tests by which 
altered physiologic function can be dis- 
cerned. 

New, rewritten or expanded material on 
these subjects (partial listing): hypopotas- 
semia, myxedema heart, Fiedler’s myocar- 
ditis, transaminase, heart failure, cardiac 
arrest, malignant granuloma of the face, and 
more than 20 additional subjects. 


213 New Illustrations 


1516 Pages, 7” 10”. 


1506 Illustrations on 758 Figs. 


and 6 Plates in Color. $18.50 
(Published April, 1959) 
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JUST PUBLISHED— 


This new volume offers a source of encouragement 


to the empirical approach in diagnosis and treatment 
and its direct application to... 


BEDSIDE MEDICINE 
By I. SNAPPER, M.D. 


“PRACTICAL EXPERIENCE” are the two words that 
most aptly describe this new volume by Dr. Snapper. 
Drawing from his years of experience and the appli- 
cation of the cyclic development of the natural sciences 
during those years, the author offers a terse delinea- 
tion of the use of Hippocratic methods in the treatment 
and diagnosis of clinical problems: 


More than 250 sections are 


included in this colume— As Dr. Snapper states: 

= hel the “hg of “I have tried to put into this book the knowledge 
sins + lamas I carry with me and have at all times available 
provided. 


when a complicated diagnostic and therapeutic 
problem is presented to me.” 


This candid presentation of clinical acumen provides 
a logical approach to bedside medicine, which by 
example, permits the reader to develop his own tech- 
niques of clinical reasoning to reinforce and enrich 
the application of modern laoratory methods. 


TABLE OF CONTENTS Provided below, is just one chapter 


breakdown of the some 250 sections: 


I. Cardiovascular Diseases 


Cardiovascular Diseases: 
tic Disease and Acute 


Il. Diseases of the Esophagus Rheumatic Fever 
III. Diseases of the Gastrointestinal Percussion and Auscultation 
Tract Mitral Valvular Disease 


Aortic Valvular Disease 
Tricuspid Valvulitis 
V. Diseases of the Pancreas Heart Failure and Commissurotomy 
VI. Diseases of the Respiratory Tract 
ericarditis 
VII. Diseases of the Blood Myocarditis 
VIII. Diseases of the Kidney Angina Pectoris and Coronary Thrombosis 


Aneurysms 
IX. Endocrine Diseases Arterial Embolization 


X. Metabolic Diseases Arrhythmias 


XI. Collagen Diseases Congenital Diseases of the Heart 
Endocardial Fibroelastosis 
Amyloidosis of the Heart Muscle 


IV. Diseases of the Liver 


XII. Selected Diseases of the Joints 


XIIL. Selected Syndromes due to Glycogen Heart 

Granuloma Formation Thromboangiitis Obliterans ( Berger's 
XIV. Fever of Unknown Origin Disease 


Electrolyte Disorders Resulting from 
Treatment of Congestive Heart 
XVI. Contagious and Parasitic Diseases 
eriberi -art. 
\VIL. Selected Bone Diseases 


GRUNE & STRATTON, INC. 
381 Park Avenue South 
New York 16, N. Y. 


XV. Selected Neurologic Syndromes 
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Meaning and Methods 


of Diagnosis in 


Clinical Psychiatr 


By THOMAS A. LOFTUS, M.D. 
Associate Professor of Clinical Psychiatry, 


The Jefferson Medical College, Philadelphia 


Examination, history taking and diagnosis combined in a discursive, 
progressive fashion to highlight the actual exchange of information 
that occurs between the doctor and his patients. 


HIS book is a boon to every general practitioner, resident and student who 
wwe to know precisely how to handle patients in need of any degree of 

psychiatric understanding. It shows how to evaluate patients properly and 
how to guide them with effective, proved diagnostic procedures. 


Particular attention is focussed on the meaning of diagnosis, with sound advice 
on how to conduct psychiatric consultations in a general hospital. There is, in 
fact, a full chapter on psychiatric consultation, in which Dr. Loftus stresses recent 
advances in understanding and manipulating the doctor-patient relationship as it 
is encountered by physicians regardless of their type of practice. This chapter, 
and the one on differential diagnosis, which is presented in easy to follow tabular 
form, are remarkable for their series of helpful features. The chapter on exerciscs 
in diagnosis is considered unique and believed not approached in any other book 
on psychiatry. 


An opportunity for self-testing comes in a series of condensed case histories. The 
reader is asked to list signs and symptoms of psychopathology and to suggest 
diagnosis. In addition to fundamentals, the author includes full discussions in 
the area of psychotic behavior and the use of drugs in diagnosis. The concept of 
normal versus neurotic behavior is emphasized fully. “Meaning and Methods of 
Diagnosis in Clinical Psychiatry” reflects the author's teaching experience at both 
graduate and undergraduate levels, and his actual office practice, in which these 
concepts are applied so successfully. 


169 Pages. $5.00 


(Published September, 1960) 


LEA & FEBIGER 
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Beating 

too fast? 

Slow it 

down with 

Ss ERP AS JLo Serpasit has proved effective as a heart-slowing agent in the 


(reserpine cwa) following conditions: mitral disease; myocardial infarction; 
Ca'diac arrhythmias; neurocirculatory asthenia; thyroid toxicosis; excitement and effort 


syndromes; cardiac neurosis; congestive failure. Serpasil should be used with caution in 
pa ients receiving digitalis and quinidine. It is not indicated in cases of aortic insufficiency. 


Sus 


£0: Tablets, 0.1 mg., 0.25 mg. (scored) and 1 mg. (scored). Complete information ilabl 
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Modern Occupationall 
Medicine 


Edited by A. J. FLEMING, M.Sc., M.D., F.A.CP. 
Medical Director, E. 1. du Pont de Nemours & Company 


and C. A. DALONZO, M.D., F.A.C.P. 


Assistant Medical Director, Medical Division, E. 1. du Pont de Nemours & Company 


Associate Editor: J. A. ZAPP, Pu.D. 


Director, ane Laboratory for Toxicology and Industrial Medicine, 
. I. du Pont de Nemours & Company 


DEQUATE health care, including sound preventive measures, is the theme 
throughout this practical book. Written by 22 Du Pont medical and health 
authorities, it provides essential knowledge on how to organize a medical 

service in industry, the influence of physical and chemical environments on 
health, and the control of occupational hazards. 


The up to date second edition is filled with sound guidance based on the most 
recent knowledge gained through broad experience. Much of the data presented 
does not appear in print elsewhere. There are added chapters on biostatistics in 
occupational medicine; mental illness and the application of psychiatry; emotional 
factors in diseases of the skin; occupational diseases of the chest; industrial vs 
therapeutic chemicals in the etiology of aplastic anemia; and environmental 
hazards. Fully revised chapters include those on organic and inorganic lead; 
physical examination and diagnosis; physical environment and occupational 
health; industrial noise; surgical considerations; safety; and the nurse in industry. 
The discussions on mental ‘illness, evaluation of work stress and return to work 
after surgery are entirely new approaches to these subjects. 


Toxicity hazards, protective clothing, causes of absenteeism, noise, fatigue, alco- 
holism, and “occupational back” are just a few of the dozens of subjects covered. 
Every doctor in or about to enter industrial practice will find useful information 
on every page of this complete work. Of special interest to general practitioners, 
internists and resident physicians is the section on effects, signs, symptoms and 
treatment of frequently encountered acute poisonings. Executives, plant man- 
agers, safety engineers, public health physicians, toxicologists, insurance doctors, 
lawyers and nurses know Modern Occupational Medicine as an authoritative 
book to be kept always available for quick, dependable reference. 


2nd Edition 587 Pages. 66 Illustrations and 1 Plate in Color 
36 Tables. $12.00 


(Published October, 1960) 
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New in scope and content . . . 


Armstrong's AEROSPACE 
MEDICINE 


“This book is the successor of an earlier book entitled 
The Principles and Practice of Aviation Medicine. The 
editor and the publisher agreed that Aerospace Medicine 
is an essentially new book, not just a fourth edition of the 
former work. 


“The term aviation medicine relates to the medical problems 
of flight within the earth’s atmosphere; space medicine to 
problems peculiar to flight beyond the earth's atmosphere; 
and aerospace medicine combines the two. Throughout 
this book the reader will find all three terms employed 
depending on whether the total problem or one or the 
other of its components is being discussed. 


“Aerospace Medicine has little in common with its 
Indeed, the advances in this field have been 
so staggering, that earlier works are of little value. For 
example there are 11 entirely new chapters in this work, 


predecessor. 


and the only significant material carried over from the 
previous book is the material in the chapters on physical 
examination for fiving. 


“The complexity of aerospace medicine is such that no one 
person is qualified to speak authoritatively on all its aspects. 
Accordingly, the highly specialized knowledge and 
experience of 21 contributing authors has been utilized 
in this book. . . ..—From the Preface 


By Maj. Gen. Harry G. ArMstronc, USAF (Ret.), Formerly, 
Surgeon General, United States Air Force. 
With 21 contributing authors. 


1960 ¢ approx. 700 pp., 155 figs. « $18.00 


Of Madical and Scientife Books and Periedicalt 


SHOP BY MAIL 


=~. THE WILLIAMS AND WILKINS COMPANY 
Wf J Baltimore 2, Md. 
HE Please send the following on approval 
COMPANY | 0) Payment enclosed. © Bill me. 


Shopping by mail is an easy, time-saving way to 
select books for your personal library. 
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A Primer of 


Electrocardiogra 


By GEORGE E. BURCH, M.D., F.A.C.P. 


Henderson Professor of Medicine, Tulane University School of Medicine; 
Physician-in-Chief, Tulane Unit, Charity Hospital; Consultant in 
Cardiovascular Diseases, Ochsner Clinic, New Orleans; etc. 


and TRAVIS WINSOR, M.D., F.A.C.P. 


Assistant Clinical Professor of Medicine, University of 
Southern California Medical School; Director of 
Heart Research Foundation, Los Angeles, etc. 


fl sbeae JLIZED in this clearly written primer are the facts necessary for all 


who are starting to learn about, understand and inte rpret electrocardiograms. 

With the information contained in this book anyone, no matter how unfa- 
miliar with the subject, can acquire a basic, fundamental knowledge in the most 
direct manner. The theoretic and many practical aspects of electrocardiography 
are covered fully and presented from a mechanistic point of view. The reader 
will thus experience no trouble in unraveling individual tracings. 


4th Edition 


The widely approved style and plan of the book has not been altered for this 
edition. The textmatter, however, has been brought up to date in accordance 
with all accepted basic principles and concepts. The sections on right and left 
bundle branch block and right and left ventricular hypertrophy have been ex- 
panded and revised. The influence of quinidine on the electrocardiogram is 
discussed and new data are contained in the enlarged sections on electrolyte 
disturbances. Reliable tables of normal values are included and the appendix. 
with its wealth of valuable supplementary material, has been expanded consid- 
erably. There are many new illustrations. 


This book—a primer in every sense of the word—is a complete course in the 
theoretical and practical aspects of electrocardiogr: iphy. It may be used with 
equal assurance as a reference book or text by phy sicians, internists, specialists in 
many fields of medicine, and by students in under- and postgraduate classes. 


4th Edition. 293 Pages. Illustrations. $5.00 


(Published May, 1960) 
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14 NEW BOOKS IN 


CARDIOLOGY 


THE EXERCISE ELECTROCARDIOGRAM 


IN OFFICE PRACTICE by E. Grey Dimond. 
Pub. March 


| CLINICS IN ELECTROCARDIOGRAPHY by 


Dale Groom. Pub. Oct. *60, 160 pp., 398 il., 
$8.00 


|} CHEMISTRY OF HEART FAILURE by 


William C. Holland and Richard L. Klein. Pub. 
Aug. "60, 132 pp., 24 il. (Amer. Lec. Living 
Chemistry ), $5.50 


() HEMOGLOBIN AND ITS ABNORMALITIES 


by Vernon M. Ingram. Pub. Jan. 61, 176 pp., 
93 il. (Amer. Lec. Living Chemistry ) 


| CHEMISTRY AND THERAPY OF CHRONIC 


CARDIOVASCULAR DISEASE by Richard J. 
Jones and Louis Cohen. Pub. March 61 ( Amer. 
Lec. Living Chemistry ) 


EMBOLIC DISPERSOIDS IN HEALTH AND 
DISEASE by Gus Schreiber. Pub. Sept. ’60, 
104 pp., 12 il. (Amer. Lec. Living Chemistry ), 
$5.50 


CARDIACS AND DIABETICS IN INDUS- 
TRY: A Study in Work Experience by Grace 
Wyshak, Leonid S. Snegireff and Augusta F. 
Law. Pub. April “61 


| 


FETAL ELECTROCARDIOGRAPHY by S. 


D. Larks. Pub. Dec. 60, about 133 pp., 70 il. 
(Amer. Lec. Gynecology and Obstetrics ) 


CHEMOTHERAPY OF HYPERTENSION by 
Sir. George Pickering. Pub. Feb. 61, ( Amer. 


Lec. Living Chemistry ) 


AN OUTLINE GUIDE FOR THE CARE OF 
POST-OPERATIVE CARDIAC PATIENTS 
by Merle E. White. Pub. Feb. ’61 


TOWARDS THE DIAGNOSIS OF CONGEN- 
ITAL HEART DISEASE by W. Carleton 
Whiteside. Pub. Oct. "60, 100 pp., $4.50 


THE METABOLISM OF CARDIAC GLY- 
COSIDES: A_ Review of the Absorption, 
Metabolism and Excretion of Clinically Impor- 
tant Cardiac Glycosides by S. E. Wright. Pub. 
March "60, 94 pp., 14 il. (Amer. Lec. Biochem- 
istry and Biophysics), $4.75 


QUANTITATIVE CELLULAR HEMATOL- 
OGY by J. M. Yoffey. Pub. Nov. ’60, 144 pp.. 
17 il. (2 in full color), (Amer. Lec. Hematol- 
ogy) 


FUNCTIONAL BEHAVIOR OF THE MI- 
CROCIRCULATION by Benjamin W. 
Zweifach. Pub. Feb. ’61 


C!!ARLES C THOMAS ¢ PUBLISHER 


301-327 East 
Lawrence Avenue 


SPRINGFIELD ¢ ILLINOIS 
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By T h 
PHILIP LEWIN, 
M.D., F.A.C.S., F.LCS. F O O T 
Late Professor of Bone and Joint 
Surgery and Formerly Head of De- 
partment, Northwestern Univer- 


sity Medical School; Professor a n d 


of Orthopedic Surgery, Post- 
graduate Medical School, 


Cook County Hospital, 
Chicago 


4th Edition 


R. LEWIN’S recognized ability to meet and solve every type of foot and 
D ankle disorder is projected clearly into each page of this remarkable book. 

Injuries, diseases, deformities and disabilities receive the fullest attention, 
with the present-day concepts of etiology, diagnosis and treatment as essential 
parts of every discussion. 


For the fourth edition the text was revised throughout and much new material 
and many new illustrations added. Recent advances in orthope dic surgery have re- 
sulted in a clearer concept of etiology, pathology, mechanics and me stabolism: 
in stabilization of the problems, and in standardization of procedures. These 
new concepts are reflected throughout the text. Among the many features are 
improved techniques, substitutions, transpositions and rehabilitative procedures 
involving bones, tendons and blood vessels. Recently accepted surgical proce- 
dures for poliomyelitis, tendon transfers, and bunions are presented. New data 
on the surgical treatment of the residual effect of cerebral palsy reflects re- 
newed interest in this subject. Compound fractures, crushing wounds, traumatic 
gangrene, amputations, arthorodesis of the subtalar joint, pes cavus, felipes 
calcaneus metabolic disorders, peripheral vascular disorders, gout, and plantar 
warts are among many other subjects to which special attention has been given 
for this edition. 


Almost encyclopedic in scope, “The Foot and Ankle” is an excellent guide for 
general practitioners, pediatricians, general surgeons, orthopedic surgeons and 
industrial physicians and surgeons. 


Fourth Edition. 612 Pages. 339 Illustrations. $14.00 


(Published September, 1959) 
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reliable 
oral anticoagulants 
‘adapted to 
different needs 


Sintrom’ 


brand of acenocoumarol 


Tromexan 


brand of ethyl! biscoumacetate 


Geigy 


Tromexan is distinguished by rapid onset 
of hypoprothrombinemic effect and by an 
equally rapid decline. It is particularly 
indicated when either prompt anticoag- 
ulant effect is imperative or termination of 
therapy is required, as for surgical 
intervention. 


Sintrom has a rate of action intermediate 
between that of Tromexan and Dicumarol.® 
It is noted for the ease with which a 
stable prothrombin response can 

be maintained on uniform daily dosage. 
Consequently it is exceptionally well 
adapted to long-term therapy. 


Tromexan®, brand of ethy! biscoumacetate: Scored tablets 
of 150 mg. and 300 mg. Sintrom®, brand of acenocoumarol: 
Double-scored tablets of 4 mg. 


Geigy, Ardsley, New York 


4 
. 
’ 
= 
a : 
' 164-60 
217 


For Practitioners and Students of Medicine 
and Its Allied Professions 


Pharmacology and 
Therapeutics 


By ARTHUR GROLLMAN, Ph.D., M.D., F.A.C.P. 


Lecturer in Pharmacology and Toxicology, The Medical Branch, and Professor and 
Chairman of the Department of Experimental Medicine, The Southwestern 
Medical School, University of Texas, Dallas 


RACTITIONERS and students who want a sound foundation for the scien- 

tific use of drugs will find it in its most acceptable form in this highly 

practical book. It is written by an outstanding leader in the field who is a 
pharmacologist and a practitioner of medicine. P hysicians, pharmacologists and 
workers in related fields will find it a complete source of information on the 
actions, indications, toxic effects, dosages and methods of administration of all 
official drugs. Students know Dr. Grollman as an experienced teacher * 
authority on the principles of pharmacology and therapeutics as presented i 
schools of medicine, dentistry, pharmacy and veterinary medicine. He prese hen 
the subject from a scientific, as well as a practical, bac ‘kground. Students can thus 
apply these approaches to the use of drugs, rather than accept an uncritical, 
empiric viewpoint. Emphasis is on the pharmacology of therapeutically important 
drugs, but those of purely pharmacologic interest are not neglected. 


4th Edition 


For the fourth edition, the text has been brought up to date by the inclusion 
of all drugs introduced during the past two years. Many sections have been 
rewritten, including those on corticosteroid therapy and the treatment of 
cancer. These two sections, and the chapters covering the present-day use and 
understanding of tranquilizers, psychic energizers, and the newer hormones, 
etc., are presented in such a rational and scientific manner as to make them 
unique in a pharmaceutical text. Numerous new illustrations have been added. 


Every official drug currently in use is in this import: int book. To help you find 
them quickly, they are listed in the index by their common as well as official 
names. In addition, drugs are named under the effects and symptoms which they 
induce, and the disorders for which they are used. “Pharmacology and Thera- 
peutics” has long been recommended as an essential addition to every medical 


library. 
4th Edition. 1079 Pages. 217 Illus., 2 in Color. 42 Tables. $12.50 


(Published January, 1960) 
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Many MIGRAINE attacks 


can be stopped at the start 
by the prompt use of... 


Advantage 


. 


MIGRAL’ permits maximum ergotamine therapy with the first dose 
—— because the ‘MIGRAL’ formula includes the proved antiemetic, 
cyclizine hydrochloride, to counteract the tendency to nausea and 
vomiting. 


*MIGRAL’ should be taken immediately at the start of a migraine 
attack, and the effective dosage should be determined on an indi- 
vidual basis. When the total dosage necessary to stop an attack has 
been determined, that amount should be taken as initial dosage in 
subsequent attacks. 


In general, 2 to 4 ‘“MIGRAL’ tablets taken at the first sign of an 
attack will terminate a headache by preventing progression to the 
vasodilation stage. If treatment is not started sufliciently early to 
achieve this result, an additional 1 or 2 tablets should be admin- 
istered every half hour until the patient is relieved, or until a total 
dosage of 6 tablets has been taken, 


Caution 


It is recommended that not more than 6 tablets be taken during a 
single attack, nor more than 10 tablets per week. 


Each sugar-coated ‘“MIGRAL’ tablet provides: 


*Marezine™ brand Cyclizine Hydrochloride... ..... 25 mg. 


In bottles of 20 and 100 tablets. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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New 1960 Edition! 
HOLLANDER 
and 38 CONTRIBUTORS 
Arthritis 
and 


Allied 


Conditions 


A Textbook of Rheumatology 


Edited by 
JOSEPH LEE HOLLANDER, M.D. 


Associate Professor of Medicine, School of Medi- 
cine, University of Pennsylvania; Chief of 
Arthritis Section, University Hospital 


Foreword by RussEtt L. Cecit, M.D. 
8 SECTION EDITORS @ 30 CONTRIBUTING EDITORS 


A_ masterpiece of dependable therapy! 
Changes and additions appear on every 
page of this virtually all-new 6th edition. 
Nineteen chapters are new; 16 completely 
rewritten. Here is a cross-section of the 
new material: Selye and Bajusz on Stress; 
Larson on the L.E. Cell Phenomenon: 
McEwen on Arthritis with Ulcerative Co- 
litis; Vaughan on Immunological Consid- 
erations; Shulman and Harvey on Systemic 
Lupus Erythematosus; Howell on Meta- 
bolic Bone Disease; Calkins and Cohen on 
Amyloidosis; Rodnan on Blood Dyscrasias; 
Jackson on the Cervical Syndrome; Castor 
on the Connective Tissue; Bunim on Alkap- 
tonuria, Ochronosis and Ochronotic Arth- 
ritis. There are many new illustrations. 


New 6th Edition. 1306 Pages. 
417 Illustrations. $20.00 


LEA & FEBIGER 
Washington Square 
Philadelphia 6 


Pennsylvania 
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“the most effective drug against tremor...” 


IN PARKINSONISM Parsidol exceeds all other drugs for reducing 
tremor,' a major impairment in this disease. Parsidol also lessens 
rigidity, brightens the patient's mood and contributes to restoration 
of self-confidence. Especially well tolerated by older patients,’ 
Parsidol is effective alone,and most patients respond well to a main- 
tenance dosage of 50 mg. q.i.d. Parsidol is compatible with other 
antiparkinsonian drugs and can be given in combination if so desired. 


-PARSIDOL 


1 


1. Schwab, R. S. and England, A. C.: J. Chron. Dis. 8:488 (Oct.) 1958. 
2. Schwab, R. S.: Geriatrics 14:545 (Sept.) 1959. 
3. Doshay, L. J. et al.: J.A.M.A. 160:348 (Feb. 4) 1956. 
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this hypertensive 
patient prefers — 
‘Singoserp... 
-and so does 


his physician 


Photo used with patient's permission. 


Patient's comment: ‘‘The other drug [whole root rauwolfia] made me feel lazy. | just didn't fee! 
in the mood to make my calls. My nose used to get stuffed up, too. This new pill [Singoserp] 
doesn't give me any trouble at all.’’ 


Clinician's report: J. M., a salesman, had a 16-year history of hypertension. Blood pressure 
at first examination was 190/100 mm. Hg. Whole root rauwolfia lowered pressure to 140/80 — 
but side effects were intolerable. Singoserp 0.5 mg. daily, further reduced pressure to 130/80 
and eliminated all drug symptoms. 


Many hypertensive patients and their physicians 


prefer Singoserp because it usually lowers 
blood pressure without rauwolfia side effects 


supptieo: Singoserp Tablets, 1 mg. (white, scored). Also available: Singoserp®-Esidrix® Tablets #2 (white), ech 
containing 1 mg. Singoserp and 25 mg. Esidrix; Singoserp®-Esidrix® Tablets #1 (white), each containing 0.5 ™é. 
Singoserp and 25 mg. Esidrix. Complete information sent on request. 
Singoserp® (syrosingopine CIBA) 

Singoserp®-Esidrix® (syrosingopine and hydrochlorothiazide CIBA) Cc iBs 
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anew antitussive molecule 
NON-NARCOTIC 


Chiophediano! HCI 


SYRUP 


Though it reaches peak action some- 
what more slowly, the cough-suppress- 
ant power of ULO is fully as great as 
that of narcotics. 


cough 
suppressant 
action 


equal 
q narcotics 
to 


After reaching peak action, ULO main- 
narcotics tains its maximal cough-suppressant 
effect undiminished for 4 to 8 hours. 


duration of greater 
action than 


oo ULO is free from the limitations and 
undesirable side effects of narcotics... 
side less ; no constipation, no nausea, no gastric 
mand actions than narcotics irritation, no appetite suppression, no 
on tolerance development, no respiratory 
depression, no drowsiness. 
_ Indications: Upper respiratory infections « Commoncold e Influenza e Pneumonia 
Bronchitis Tracheitis Laryngitis Croup Pertussis Pleurisy 
I There are no known contraindications. Side effects occur only occasionally and are mild. 
Dosage Availability 
* 's: One teaspoonful (25 mg.) 3 or 4 times ULO Syrup, 25 mg. per 5 cc. (teaspoon- 
daily as required. ful), in bottles of 12 fluid ounces. 
C dren: 6 to 12 years of age, 4 to one. tea- 
spoonful (12.5'to 25 mg.) 3 or 4 
each 


times daily as required. 
2 to 6 years of age, '4 teaspoonful a 
(12.5 mg.) 3 or 4 times ily as Northridge, California 


required. 
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Mytelase chloride (WIN 8077) is a new antimyasthenic compound 
with definite advantages over older cholinergics. 


More pronounced improvement 


Patients “... feel better, are stronger, and are closer to their normal 
health.” 


More prolonged action 


As a rule Mytelase “... has roughly twice the effectiveness per milligram 
of neostigmine in reducing the symptoms of myasthenia gravis, and 
approximately twice the duration.”” Some patients can replace their for- 
mer 10 to 60 tablets daily with as few as 2 tablets of Mytelase; sleep need 
not be interrupted for dosage.* 


Fewer gastro-intestinal side effects 


’ Write for booklet discussing in detail clinical 
Supplied: saan habe oa experience, dosage, side effects and precau- 


tions to be observed. 


1. Schwab, R.S.; Marshall, Clare K.; and Timberlake, William: 


J.A.M.A., 168:626, Jane 25, 1955. 
2. Schwab, R.S.: Am. Jour. Med., 19:734, Nov., 1955. 
LABORATORIES 
Mytelase, trademark MEW YORK 
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